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ADVERTISEMENT. 


After  an  interval  of  more  than  twenty  years, 
I  venture'  to  present  to  the  public  a  Second  Vo- 
lume  on  the  Philosophy  of  the  Human  Mind. 

When  the  preceding-  Part  was  sent  to  the  press, 
I  expected  that  a  few  short  chapters  would  com- 
prehend all  that  I  had  further  to  offer  concern- 
ing the  Intellectual  Powers;  and  that  I  should 
be  able  to  employ  the  greater  part  of  this  Vo- 
lume in  examining  those  principles  of  our  con- 
stitution, which  are  immediately  connected  with 
the  Theory  of  Morals.  On  proceeding,  however, 
to  attempt  an  analysis  of  Reason,  in  the  more 
strict  acceptation  of  that  term,  I  found  so  many 
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doubts  crowding  on  me  with  respect  to  the  logi- 
cal doctrines  then  generally  received,  that  I  was 
forced  to  abandon  the  comparatively  limited 
plan  according  to  which  I  had  originally  intended 
to  treat  of  the  Understanding,  and,  in  the  mean 
time,  to  suspend  the  continuation  of  my  worli,  till 
9  more  unbroken  leisure  should  allow  me  to 
lesume  it  with  a  less  divided  attention. 

Of  the  accidents  which  have  since  occurred  to 
retard  my  progress,  it  is  unnecessary  to  take  any 
notice  here.  I  allude  to  them,  merely  as  an 
spolog}'  for  those  defects  of  method,  which  are 
the  natural,  and  perhaps  tlie  unavoidable  conse- 
quences of  the  frequent  interruptions  by  whicli 
the  train  of  my  thoughts  has  been  diverted  to 
other  pursuits.  Such  of  my  readers  as  are  able 
to  judge  how  very  lai^e  a  proportion  of  my 
materials  has  tx:en  the  fruit  of  my  own  medita- 
tions; and  who  arc  aware  of  Die  fugitive  nature 
of  our  reasonings  concerning  phenomena  so  far 
removed  from  the  perception!  of  Sense,  will 
easily  conceive  the  difficulty  I  must  occasionally 
have  espeiicnt'.'l,  in  '(©cipliering  the  short  an^ 
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slight  hints  on  these  topics,  which  1  had  commit-* 
ted  to  writing  at  remote  periods  of  my  life ;  and 
still  more,  in  recovering  the  thread  which  had  at 
first  connected  them  together  in  the  order  of  my 
researches. 


I  have  repeatedly  had  occasion  ^o  regret  the 
tendency  of  this  intermitted  and  irregular  mode 
of  composition,  to  deprive  my  speculations  of 
those  advantages,  in  point  of  continuity,  which, 
to  the  utmost  of  my  power,  I  have  endeavoured 
to  give  them.     But  I  would  willingly  indulge  the 

hope,  that  this  is  a  blemish  more  likely  to  meet 
the  eye  of  the  ^uthor  than  of  the  reader ;  and  I 
am  confident,  that  the  critic  who  shall  honour 
me  with  a  sufficient  degree  of  attention,  to  detect 
it  where  it  may  occur,  will  not  be  hiclined  to 
treat  it  with  an  undue  severity. 

A  Third  Volume  (of  which  the  chief  materials 
are  already  prepared)  will  comprehend  all  that 
I  mean  to  publish  under  the  title  of  the  Philoso- 
phy of  the  Human  Mind.  The  principal  subjects 
allotted  for  it  are  Language ;  Imitation ;  the  Va- 
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rieties  of  Intellectual  Character;  and  the  Faoul-> 
ties  by  which  Man  is  distinguished  from  the  lower 
animals.  The  two  first  of  these  articles  belong, 
in  strict  propriety,  to  this  second  part  of  my 
work ;  but  the  size  of  the  volume  has  prevented 
me  from  entering  on  the  consideration  of  them 
at  present 

The  circumstances  which  have  so  long  delayed 
the  publication  of  these  volumes  on  the  Intellect 
tual  Powers,  have  not  operated,  in  an  equal 
degree,  to  prevent  the  prosecution  of  my  inqui- 
ries into  those  principles  of  Human  Nature,  to 
which  my  attention  was,  for  many  years,  statedly 
and  forcibly  called  by  my  official  duty.  Much, 
indeed,  still  remains  to  be  done  in  maturings 
digesting,  and  armnging  many  of  the  doctrines 
which  I  was  accustomed  to  introduce  into  my  lec- 
tures ;  but  if  I  shall  be  blessed,  for  a  few  years 
longer,  with  a  moderate  share  of  health  and  of 
mentalvigour,  I  do  not  altogether  despair  of  yet 
contributing  something,  in  the  farm  of  Essays,  to 
liU  up  the  outline  which  the  sanguine  imagina- 
tion of  youth  encouraged  me  to  conceive,  before 
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I  had  duly  measured  the  magnitude  of  my  under- 
taking with  the  time  or  with  the  abilities  wliich  I 
could  derote  to  the  execution. 


The  volume  which  I  now  publish  is  more  par- 
ticularly intended  for  the  use  of  Academical  Stu- 
dents ;  and  is  offered  to  them  as  a  guide  or  assist- 
ant, at  that  important  stage  of  their  progress, 
when  the  usual  course  of  discipline  being  con^ 
pleted,  an  inquisitive  mind  is  naturally  led  to 
review  its  past  attainments,  and  to  form  plans  for 
its  future  improvement.  In  the  prosecution  of 
this  design,  I  have  not  aimed  at  the  establishment 
of  new  theories ;  far  less  have  I  aspired  to  the 
invention  of  any  new  organ  for  the  discovery  of 
truth.  My  principal  object  is  to  aid  my  readei*s 
in  unlearning  the  scholastic  errors  which/  in  a 
greater  or  less  degree,  still  maintain  their  ground 
in  our  most  celebrated  seats  of  learning ;  and  by 
subjecting  to  frecy  but  I  trust,  not  sceptical  dis- 
cussion, the  more  enlightened  though  discordant 
systems  of  modem  Logicians,  to  accustom  the 
understanding  to  the  unfettered  exercise  of  its 
native  capacities.    That  several  of  the  views    , 
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opened  in  the  following  pages  appear  to  myself 
original,  and  of  some  importance,  I  will  not  deny ; 
but  the  reception  these  may  meet  with,  I  shall 
regard  as  a  matter  of  comparative  indifference,  if 
my  labow^  be  found  useful  in  training  the  mind 
to  those  habits  of  reflection  on  its  own  operations, 
which  may  enable  it  to  superadd  to  the  instruc- 
tions of  the  schools,  that  higher  education  which 
no  schools  can  bestow. 
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PABT  SECOND- 

OF  ftEABON,  OR  THE  UNDERSTANDING  PROPBEI«T  SO  CALLED; 
AND  THE  VARIOUS  FACULTIES  AND  OPERATIONS  MORE  IMME- 
DIATELY. CONNECTED  WITH  IT. 


FRELIMIftTARY  01I8ERVATIOH8  OH  THE  YAOCENEM  AND  AMBIGUITY  OP 
THE  COMMON  PHILOflOPHlCAL  LANGUAGE  RELATIVE  TO  THIS  PART 
OF  OUR  CONSTITUTION. — REASON  AND  REASONING,— -UNDERSTAND- 
ING^— INTELLECT^— JUDGMENT,  &C. 

jL  he  power  of  Reason,  of  which  I  am  now  to  treat,  is 
unquestionablj  the  most  important  by  far,  of  those  which 
are  comprehended  under  the  general  title  of  Intellectual. 
It  is  on  the  right  use  of  this  power,  that  our  success  in  the 
pursuit  both  of  knowledge  and  of  happiness  depends ;  and 
it  is  by  the  exclusive  possession  of  it  that  Man  is  distin- 
guished, in  the  most  essential  respects,  from  the  lower  ani- 
mals. It  is,  indeed,  from  their  subserviency  to  ifs  opera- 
tions,  that  the  other  faculties,  which  have  been  hitherto 
under  our  consideration,  derive  their  chief  value. 

In  proportion  to  the  peculiar  importance  of  this  subject 
are  its  extent  and  its  diflSculty ; — both  of  them  such  as  to 
lay  me  under  a  necessity,  now  that  I  am  to  enter  on  the  dis- 
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cussion,  to  contract,  in  various  instances,  those  designs  in 
which  I  was  accustomed  to  indulge  mjrself,  when  I  looked 
forward  to  it  from  a  distance.  The  execution  of  them  at 
present,  even  if  I  were  more  competent  to  the  task,  appears 
to  me,  on  a  closer  examination,  to  be  altogether  incompati- 
ble with  the  comprehensiveness  of  the  general  plan  which 
was  sketched  out  in  the  advertisement  prefixed  to  the  former 
volume ;  and  to  the  accomplishment  of  which  I  am  anxious, 
in  the  first  instance,  to  direct  mj  efforts.  If  that  under- 
taking should  ever  be  completed,  I  may  perhaps  be  able 
afterwards  to  offer  additional  ilhistrations  of  certain  articles, 
which  the  limits  of  this  part  of  my  work  prevent  me  from 
considering  with  the  attention  which  they  deserve.  1 
should  wish,  in  particular,  to  contribute  something  more 
than  I  can  here  introduce,  towards  a  rational  and  practical 
aystem  of  Logic,  adapted  to  the  present  state  of  human 
knowledge,  and  to  the  real  business  of  human  life. 

*^  What  subject  (says  Burke)  does  not  branch  out  to  in- 
finity !  It  is  the  nature  of  our  particular  scheme,  and  the  sin- 
gle point  of  view  in  which  we  consider  it,  which  ought  to 
put  a  stop  to  our  researches."*  How  forcibly  does  the  re- 
mark apply  to  all  those  speculations  which  relate  to  the 
principles  of  the  Human  Mind ! 

I  have  frequently  had  occasion,  in  the  course  of  the  fore- 
going disquisitions,  to  regret  the  obscurity  in  which  this  de- 
partment of  philosophy  is  involved,  by  the  vagueness  and 
ambiguity  of  words ;  and  I  have  mentioned,  at  the  same 
time,  my  unwillingness  to  attempt  verbal  innovations,  where- 
ver I  could  possibly  avoid  them,  without  esri^ntial  injury 


*  ConclmioD  of  the  laqolry  iirtvtkarftMni'afti  %§  BmmHM. 
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to  mj  argoment.  The  rale  which  I  have  adopted  in  mj 
own  practice  is,  to  give  to  every  faculty  and  operation  of 
the  mind  its  own  appropriate  name ;  following,  in  the  selec- 
tion of  this  name,  the  prevalent  use  of  our  best  writers ;  and 
endeavouring  afterwards,  as  far  as  I  have  been  able,  to  em- 
ploy each  word  excltufiveljfy  in  that  acceptation  in  which  it 
has  hitherto  been  used  most  generally.  In  the  judgments 
which  1  have  formed  on  points  of  this  sort,  it  is  more  than 
probable  that  I  may  sometimes  have  been  mistaken :  but 
the  mistake  is  of  little  consequence,  if  I  myself  have  inva- 
riably annexed  the  same  meaning  to  the  same  phrase  ;*-aQ 
accuracy  which  I  am  not  so  presumptuous  as  to  imagine 
that  I  have  uniformly  attained,  but  which  I  am  conscious  of 
having,  at  least,  uniformly  attempted.  How  far  I  have  suc- 
ceeded, they  alone  who  have  followed  my  reasonings  with 
a  very  critical  attention  are  qualified  to  determine ;  for  it  is 
not  by  the  statement  of  formal  definitions,  but  by  the  ha- 
bitual use  of  precise  and  appropriate  language,  that  I  have 
endeavoured  to  fix  in  my  reader's  mind  the  exact  import 
of  my  expressions. 

In  appropriating,  however,  particular  words  to  particular 
ideas,  I  do  not  mean  to  censure  the  practice  of  those  who 
may  have  understood  them  in  a  sense  different  from  that 
which  I  annex  to  them ;  but  I  found  that,  without  such  an 
appropriation,  I  could  not  explain  my  notions  respecting  the 
human  mind,  with  any  tolerable  degree  of  distinctness. 
This  scrupulous  appropriation  of  terms,  if  it  can  be  called 
an  innovation,  is  the  only  one  which  I  have  attempted  to 
introdure ;  for  in  no  instance  have  I  presumed  to  annex  a 
philosophical  meaning  to  a  technical  word  belonging  to  this 
branch  of  science,  without  having  previously  shown,  that  it 
has  been  used  in  the  same  sense  by  good  writers,  in  some 


JTi. 


ii. 


4  ELEMENTS  OF  THE  FHILOSOPHT 

passage!  of  their  works.  After  doing  this,  I  hope  I  shall 
not  be  accused  of  afiectation,  when  I  decline  to  use  it  ia 
anj  of  the  other  acceptations  in  which,  from  carelessness  or 
from  want  of  precision,  they  may  have  been  led  occasion- 
ally to  employ  it* 

Some  remarkable  instances  of  vagueness  and  ambiguity 
in  the  employment  of  words,  occur  in  that  branch  of  my 
subject  of  which  I  am  now  to  treat.     The  word  Reason  it- 
self is  far  from  being  precise  in  its  meaning.     In  common 
and  popular  discourse,  it  denotes  that  power  by  which  we 
distinguish  truth  from  falsehood,  and  right  from  wrong ;  and 
by  which  we  are  enabled  to  combine  means  for  the  attain- 
ment of  particular  ends.   Whether  these  different  capacities 
are,  with  strict  logical  propriety,  referred  to  the  same  pow- 
er, is  a  question  which  1  shall  examine  in  another  part  of  my 
work ;  but  that  they  are  all  included  in  the  idea  which  is  ge- 
nerally annexed  to  the  word  rtasofiy  there  can  be  no  doubt ; 
and  the  case,  so  far  as  I  know,  is  the  same  with  the  corres- 
ponding term  in  all  languages  whatever.    The  fact  probably 
is,  that  this  word  was  first  employed  to  comprehend  the 
principles,  whatever  they  are,  by  which  man  is  distinguish- 
ed from  the  brutes ;  and  afterwards  came  to  be  somewhat 
limited  in  its  meaning,  by  the  more  obvious  conclusions 
concerning  the  nature  of  that  distinction,  which  present 
themselves  to  the  common  sense  of  mankind.     It  is  in  this 
enlarged  meaning  that  it  is  opposed  to  instinct  by  Pope : 


^  And  Reason  raise  o*er  Instinct  as  yon  can ; 
In  this  *tis  God  directs,  in  that  'tis  Man.** 


It  was  thus,  too,  that  Milton  plainly  understood  the  term, 
when  he  remarked,  that  smiles  imply  the  exercise  of  reason  ; 
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^ Smiles  from  Reteooflow, 

To  brutes  denied :'' 

And  still  more  explicitlj  in  these  noble  lines : 

**  There  wanted  yet  the  master-work,  the  end 
Of  all  yet  done ;  a  creatare,  who  not  prone 
And  brute  as  other  creatures,  but  endued 
Mlth  sanctity  of  Reason,  mi^t  erect 
His  stature,  and  uprif^t  with  front  serene 
Gorem  the  rest,  self-knowinjp ;  and  from  thoice, 
Magnanimous,  to  correqwnd  with  heaven ; 
But,  gfrateful  to  acknowledge  whence  his  good 
Descends,  thither  with  heart,  and  voice,  and  eyes 
Directed  in  devotion,  to  adore 
And  worship  God  Supreme,  who  made  him  chief 
Of  aU  hia  works." 

Among  the  various  characteristics  of  humanity,  the  pow- 
er of  devising  means  to  accomplish  ends,  together  with  the 
power  of  distinguishing  truth  from  falsehood,  and  right  from 
wrong,  are  obviously  the  most  conspicuous  and  important ; 
and  accordingly  it  is  to  these  that  the  word  reason ^  even 
in  its  most  comprehensive  acceptation,  is  now  exclusively 
restricted.* 

*  This,  I  think,  is  the  meaning  which  most  naturally  presents  itself  to  com- 
mon readers,  when  the  word  rtawon  occurs  in  authors  not  affecting  to  aim  at 
any  nice  logical  distinctions  ;  and  it  is  certainly  the  meaning  which  must  be 
annexed  to  it,  in  some  of  the  most  serious  and  important  arguments  in  which 
it  has  ever  been  employed.  In  the  following  passage,  for  example,  where 
Mr.  Locke  contrasts  the  light  of  Reason  with  that  of  Revelation,  he  plainly 
proceeds  on  the  supposition,  that  it  is  competent  to  appeal  to  the  former,  as 
affording  a  standard  of  right  and  wrong,  not  less  than  of  speculative  truth  and 
falsehood  ;  nor  can  there  be  a  doubt  that,  when  he  speaks  of  truth  as  the  ob- 
ject of  natural  reasou,  it  was  principally,  if  not  wholly,  moral  truth,  which  he 
had  in  his  view  >— '^  Reason  is  natural  revelation,  whereby  the  eternal  Father 
of  Light,  and  fountain  of  all  knowledge,  communicates  to  mankind  that  por^ 
tion  of  tmtb  which  ke  baa  laid  within  the  reach  of  their  natural  faculties.    Re- 
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By  some  philosophen,  the  meaning  of  the  word  has  been, 
of  late,  reitricted  still  farther ;  to  the  power  hy  which  we 
distinguish  truth  from  falsehood,  and  combine  means  for  the 
accomplishment  of  our  purposes : — the  capacity  of  distin- 
guishing right  from  wrong,  being  referred  to  a  separate 
principle  or  faculty,  to  which  different  names  have  been 
assigned  in  different  ethical  theories.  The  following  pas- 
sage from  Mr.  Hume  contains  one  of  the  most  explicit 
statements  of  this  limitation  which  I  can  recollect :  ^^  Thus, 
the  distinct  boundaries  and  offices  of  reason  and  of  taste 
are  easily  ascertained.  The  former  conveys  the  know* 
ledge  of  truth  and  falsehood;  the  latter  gives  the  senti- 
ment of  beauty  and  deformity, — vice  and  virtue.  Reason, 
being  cool  and  disengaged,  is  no  motive  to  action,  and  di- 
rects only  the  impulse  received  from  appetite  or  inclioa- 

I 

tion,  by  showing  us  the  means  of  attaining  happiness  or 
avoiding  misery.  Taste,  as  it  gives  pleasure  or  pain,  and 
thereby  constitutes  happiness  or  misery,  becomes  a  motive 

▼elation  is  natural  reason,  enlarged  by  a  new  set  of  discoveries,  communi- 
cated by  God  immediately,  wbicb  reason  vouches  the  tmtb  of,  by  the  te*- 
timony  and  proofs  it  gives  that  they  come  from  God.  So  that  he  who  takes 
away  reason  to  make  way  for  revelation,  puts  oat  the  light  of  both,  and  cbea 
much  the  same,  as  if  be  would  persuade  a  man  to  put  out  his  eyes,  the  better 
to  recelTe  the  remote  Ugbt  of  an  invisible  stv  by  a  telescope.**— -IxNrAeV  J&«u 
Mqr,  B.  iv.  c.  19. 

A  passage  BtiU  ■wre  explicit  for  my  pfesemk  purpoae,  occvrs  in  the  pleamng 
and  philoaophical  ooiOeetares  of  Huygbeaa,  csooeming  the  pfametary  worMa. 
^  Positis  vero  cjusmodi  planetamm  incolis  ratione  utentibus,  quseri  adhuc  po- 
test, aone  idem  iUic,  atqne  apad  nos,  sit  hoc  qood  roHoMm  vocamus.  Quod 
quidem  ita  esse  omnino  dicendnm  videtur,  neqne  atitcr  fieri  posse :  sive  usum 
rationis  in  his  eonsiderenMa  qust  ad  mores  et  seqnitatem  pertinent,  sive  in  iia 
qusp  spectant  ad  principia  et  fuadanMntm  seientiaram.  Etenim  ratio  apnd  noa 
est,  qn«  sensnm  justitiw,  honesti,  famdis,  dementise,  gmtitndfaiu  ingenerat, 
mala  ac  bona  in  universum  diseemere  docet :  qnaeqae  ad  heee  animnm  discipli. 
nte,  mnltornmqne  inTcntorum  capacem  reddit,**  &c.  ko^^Bm^mH  Opm-a 
Korio,  Vol.  II.  p.  663.    Ladg.  Batav.  1724.  ^ 
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to  action,  and  is  the  first  spring  or  impulse  to  desire  ^d 
volition."* 

On  the  justness  of  this  statement  of  Mr.  Hume,  I  have 
no  remarks  to  offer  here ;  as  my  sole  object  in  quoting  it 
was  to  illustrate  the  different  meanings  annexed  to  the  word 
reason  bj  different  writers.  It  will  appear  afterwards, 
that,  in  consequence  of  this  circumstance,  some  controver- 
sies, which  have  been  keenly  agitated  about  the  principles 
of  morals,  resolve  entirely  into  verbal  disputes ;  or,  at  most, 
into  questions  of  arrangement  and  classification,  of  little 
comparative  moment  to  the  points  at  issue.f 

Another  ambiguity  in  the  word  reaaon^  it  is  of  still  greater 
consequence  to  point  out  at  present ;  an  ambiguity  which 
leads  us  to  confound  our  rational  powers  in  general,  with 
that  particular  branch  of  them,  known  among  logicians  by 
the  name  of  the  Discursivt  faculty*     The  affinity  between 


*  EftayB  and  IVeatiMs,  kc.  Appendix,  concerning  Moral  Sentiment. 

t  In  confirmatioB  of  this  remark,  I  §liaU  only  quote  at  present  afew  aenten- 
ees  from  an  excellent  discoorae,  by  Dr.  Adams  of  Oxford,  on  the  nature  and 
obligations  of  Yirtue.  <'  Nothing  can  bring  us  under  an  obligation  to  do  what 
appears  to  our  moral  judgment  wrong.  It  may  be  supposed  our  interest  to 
do  this ;  but  it  cannot  be  supposed  oar  duty.— ^-Power  may  compel,  interest 
may  bribe,  pieaiure  may  persuade ;  but  acasoif  only  can  oblige.  This  is 
the  only  authority  which  rationai  befngs  can  own,  and  to  which  they  owe 
obedience.** 

It  must  appear  perfectly  obvious  to  erery  reader,  that  the  apparent  diiTer- 
ence  of  opinion  between  this  writer  and  Mr.  Hume,  turns  chiefly  on  the  dif- 
ferent degrees  of  latitude  wtth  which  they  have  used  the  word  rmmm.  Of 
the  two,  there  cannot  be  a  doubt  that  Mr.  Adams  has  adhered  by  fiur  the  moat 
fidthfhUy,  not  only  to  its  acceptation  in  the  worlcs  of  our  best  English  authors, 
bat  to  the  acceptation  of  the  corresponding  term  in  the  ancient  languages. 
^  Est  quidem  ▼flra  lex,  recta  ratio^— <quiB  Tocet  ad  officiun,  jubendo ;  ve- 
tando,  a  frande  detorrest,**  Ac.  ftc. 
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the  words  rtaaon  and  reaaoning  sufficientlj  accounfi  far 
this  inaccuracy  in  common  and  popular  language  ;  althoogb 
it  cannot  fail  to  appear  obvious,  on  the  slightest  reflection, 
that,  in  strict  propriety,  reasoning  only  expresBes  onf  of 
the  various  functions  or  operations  of  reason  ;  and  that  aa 
extraordinary  capacity  for  the  former  by  no  meaoa  alfimb 
a  test  by  which  the  other  constituent  elements  of  the  bitter 
may  lie  measured.*     Nor  is  it  to  common  and  popular  lan- 
guage that  this  inaccuracy  is  confined.     It  has  extended 
itself  to  the  systems  of  some  of  our   most  acute  philoso* 
pliers,  and  has,  in  various  instances,  produced  an  apparent 
diversity  of  opinion  where  there  was  little  or  none  in  reality. 

**  No  hypothesis  (says  Dr.  Campbell)  hitherto  invented, 
hath  shown  that,  by  means  of  the  discursive  faculty,  with- 
out the  aid  of  any  other  mental  power,  we  could  ever  ob- 
tain a  notion  of  either  the  beautiful  or  the  good.'^f     The 
remark  is   undoubtedly  true,  and  may  be  applied  to  all 
those  systems  which  ascribe  to  reason  the  origin  of  our  mo- 
ral ideas,  if  the  expressions  reason  and  discursive faculiy 
be  used  as  synonymous.     But  it  was  assuredly  not  in  this 
restricted  acceptation,  that  the  word  reason  was  understood 
by  those  ethical  writers,  at  whose  doctrines  this  criticism 
seems  to  have  been  pointed  by  the  ingenious  author.     That 
the  discursive  faculty  alone  is  sufficient  to  account  for  the 
origin  of  our  moral  ideas,  I  do  not  know  that  any  theorist, 
ancient  or  modern,  has  yet  ventured  to  assert. 

Various  other  philosophical  disputes  might  be  mention- 
ed, which  would  be  at  once  brought  to  a  conclusion,  if  this 

•  «Thc  two  moat  different  things  in  the  world  («ays  Locke)  are,  a  logical 
chicaner,  and  a  man  of  rea8on."^^oii<fuc<  of  the  Undtntomding^  §  3. 
t  Philosophy  of  Rhetoric,  VoL  I.  p.  204. 
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distinction  between  reason  and  the  power  of  reaaoning 
were  steadily  kept  in  view.^ 

*  It  b  curioiia,  Ibat  Dr.  Johnton  hts  aMigued  to  this  rery  Umited,  and  (ae- 
flording  to  present  usa^)  very  doubtful  iuterpretation  of  tbe  word  reoMon^  tbe 
Jirti  place  in  bis  enumeration  of  its  various  meaning,  as  if  be  bad  tbought  it 
tbe  sense  in  wbicb  it  is  most  properly  and  correctly  employed.  ^  Reason  (be 
tells  ns)  is  tbe  power  by  wbicb  man  ^deduces  one  proposition  from  anotber, 
or  proceeds  from  premises  to  consequences.**  Tbe  autbority  wbicb  be  bas 
quoted  for  tbis  definition  is  still  more  curious^  being  manifestly  altogetber  in> 
applicable  to  bis  purpose.  ^  Rcation  is  tbe  director  of  man's  will,  discoTcring 
in  action  wbat  is  good ;  for  tbe  laws  of  well-doing  are  tbe  dictates  of  rigbt 
reason.*'  Hooker. 

In  tbe  sixth  article  of  tbe  same  ennmeration,  be  states,  as  a  distinct  mean- 
ing of  the  same  word,  raiiocinationy  ducursire  power.  What  possible  dill'er- 
ence  could  he  conceive  between  this  signification  and  that  aboye  quoted  ? 
The  authority,  however,  which  be  produces  for  tbis  last  explanation,  is  worth 
transcribing.  It  is  a  passage  from  Sir  John  Daris,  where  that  fanciful  writer 
states  a  distinction  between  reason  and  understanding ;  to  which  he  seems 
to  have  been  led  by  a  conceit  founded  on  their  respective  etymologies. 

•  **  When  she  rates  things,  and  moTee  from  ipxiund  to  iround. 

The  name  of  Reason  she  obtains  by  this ; 
But  when  by  Reason  she  the  truth  hath  found, 
▲od  standeth  fixt  she  Underataadin<  ia.'* 

The  adjective  raojONoMe,  as  employed  in  our  language,  is  not  liable  to  the 
same  ambig^ty  with  the  substantive  from  which  it  is  derived.  It  denotes  a 
character  in  which  reaton  (taking  that  word  in  its  largest  acceptation)  po»^ 
setnes  a  decided  ascendant  over  the  temper  and  the  passions ;  and  implies  no 
particular  propensity  to  a  display  of  the  discursive  power,  if  indeed  it  does 
not  exclude  the  idea  of  such  a  propensity.  In  the  following  stanza.  Pope 
certainly  bad  no  view  to  the  logical  talents  of  the  lady  whom  he  celebrates: 

**  I  know  a  thing  that's  jDOst  uocommos, 
(Envy  he  silent  and  attend) 
I  know  a  reatonahU  woman, 
Bandsome  and  witty,  yet  a  ffriend." 

Of  this  reasonable  woman^  we  may  venture  to  conjecture,  with  some  con- 
fidence, that  she  did  not  belong  to  the  class  of  thoseysmmet  raisomnsuseM^  so 

happily  described  by  Moliere : 

**  Raisonner  est  Templol  de  toute  ma  maison 
Bt  le  rtisoiinenieat  en  bannit  la  rmison.** 

B 
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In  the  use  which  I  make  of  the  word  reasanj  in  the  title 
of  the  following  disqoisitioiiBy  I  employ  it  in  a  manner  to 
which  no  philosopher  can  object — to  denote  merely  the 
power  hy  which  we  distinguish  truth  from  falsehood,  and 
combine  means  for  the  attainment  of  our  ends :  omitting  for 
the  present  all  consideration  of  that  function  which  manj 
have  ascribed  to  it,  of  distinguishing  right  from  wrong: 
without,  howerer,  presuming  to  call  in  question  the  accura- 
cy of  those  by  whom  the  term  has  been  thus  explained. 
Under  the  title  of  JBeosoii,  I  shall  consider  also  whatever  fa- 
culties and  operations  appear  to  be  more  immediately  and 
essentially  connected  with  the  discorery  of  truths  or  the  at- 
tainment of  the  objects  of  our  pursuit,  more  particularly 
the  Power  of  Reasoning  or  Deduction ;  but  distinguisb* 
ing,  as  carefully  as  I  can,  our  capacity  of  carrying  on  this 
logical  process,  from  those  more  comprehensive  powers 
which  Reason  is  understood  to  imply. 

The  latitude  with  which  this  word  has  been  so  universal- 
ly used,  seemed  to  recommend  it  as  a  convenient  one  for 
a  general  titUj  of  which  the  object  is  rather  comprehension 
than  precision.  In  the  discussion  of  particular  questions, 
I  shall  avoid  the  employment  of  it  as  far  as  I  am  able ;  and 
shall  endeavour  to  select  other  modes  of  speaking,  more 
exclusively  significant  of  the  ideas  which  I  wish  to  con- 
vey.* 

♦  Mr.  Locke  too  has  prefixed  the  wme  tiUc,  OfReattm^  to  the  17tb  chap- 
ter  of  his  Fourth  Book,  nsinflr  the  word  in  a  sense  nearly  coinciding  with 
that  yery  extensiye  one  which  I  wish  my  readers  to  anne^  to  it  here. 

After  ohserfing,  that  by  reaaon  he  means  « that  faculty  whereby  man  is 
supposed  to  be  distingvished  from  brutes,  and  wherein  it  is  eyident  he  much 
surpasses  them;**  he  adds,  that  **  we  may  in  reason  consider  these  four  de- 
grees •.—  the  first  and  highest  is  the  dlsco>vering  and  findmg  out  of  proofs ;  the 
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Aootber  instance  of  the  yaguenesB  and  indntinctnesa  of 
the  Gomnion  language  of  logician!,  in  treating  of  this  jiart  of 
the  Philoaop]^  of  the  Human  Mind,  occurs  in  the  word 
Understanding.  In  its- popular  aenie  it  seems  to  be  very 
nearly  synonymous  with  reasanj  when  that  word  is  used 
most  comprehensively ;  and  is  seldom  or  never  applied  to 
any  of  oar  (acuities,  but  such  as  are  immediately  subser* 
vient  lo  the  investigation  of  truth,  or  to  the  regulation  of 
our  conduct.  In  this  sense,  it  is  so  far  from  being  under- 
stood to  comprehend  the  powers  of  Imagination,  Fancy^ 
and  Wit,  that  it  is  often  stated  in  direct  opposition  to 
them :  as  in  the  common  maxim,  that  a  sound  understand- 


Mcetid,  Ihe  regnlu  and  methodical  dlspotltiou  of  tbem,  and  laying  them  in  a 
clear  and  St  .ordcr^  to  make  Uioir  cmmezlon  and  force  lie  plainly  and  eaaily 
percetved^  the  third  la  the  peroeiTing  their  oonncsion;  and  the  fourth  ia 
making  a  right  concloaion." 

Dr.  Reid*8  authority  for  the  nse  of  this  word  is  equally  explicit:  ^  The 
power  of  reasoning  ia  Tory  nearly  allied  to  that  of  Judging.  We  include 
hoth  under  the  name  of  rtammV'-^Iniett^ei.  Pmoerwy  p.  671. 4to  edit. 

Another  authority  to  the  aame  pnrpoao.iateniriied  by  MIUod  : 


**  Wbeoee  the  swl 

lUwoD  recelTes ;  aiid  Rewoo  is  ieb  BCiire 

....  JNtcunlM  or  latiiitive.** 

Ftir.  LMt,B.  v.  1.  48S. 

[I  presume  that  Milton,  who  waa  a  logician  as  well  as  a  poet,  means  by 
the  words  her  hetng^  her  euentiai  or  characteristical  endowment.] 

To  these  quotations  I  shall  only  add  a  sentence  from  a  yery  judicious 
French  writer ;  which  I  am  tempted  to  introduce  here,  less  on  account  of  the 
sanction  which  it  gives  to  ray  own  phraseology,  than  of  the  importance  of  the 
truth  which  it  conyeys. 

^  Reason  is  commonly  employed  as  an  instrument  to  acquire  the  sciences ; 
whereas,  on  the  contrary,  the  sciences  ought  to  be  made  use  of  as  an  instru- 
ment to  give  reason  its  perfection."— Xr*i4rf  de  PentWy  translated  by  Oiell, 
p.  2.    London,  1717. 
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tng  and  a  warm  imagination  are  seldom  united  in  the  same 
person.  But  philosophers,  without  rejecting  this  use  of 
the  word,  very  generally  employ  it,  with  far  greater  lati- 
tude, tOGomprehend  all  the  powers  which  I  have  enumera- 
ted under  the  title  of  intellectual ;  referring  to  il  Imagina- 
tion,  Memorj',  and  Perception,  as  well  as  the  faculties  to 
which  il  is  appropriated  in  popular  discourse,  and  which  it 
acems  indeed  most  properly  to  denote.  It  is  in  this  manner 
that  it  is  used  by  Mr.  Locke  in  his  celebrated  Essay;  and 
by  all  the  logicians  who  follow  the  common  division  of  our 
mental  powers  into  those  of  the  Understanding  and  those 
of  the  Will. 

In  mentioning  this  ambieuity,  I  do  not  mean  to  cavil  at 
the  phraseoloer  of  the  writers  from  whom  it  has  derived 
its  origin,  but  only  to  point  it  out  as  a  circumstance  which 
may  deserve  atleotion  in  some  of  our  future  disquisitions. 
The  division  of  our  powers  which  has  led  to  so  extraordi- 
nary an  extension  of  the  usual  meaning  of  language,  has  an 
obvious  foundation  in  the  coastitution  of  our  nature,  and 
furnishes  an  arrangement  which  seems  indispensable  for  an 
accurate  examination  of  the  subject :  nor  was  it  unnatural 
to  bestow  on  those  faculties,  which  are  all  subservient  in 
one  way  or  another  to  the  right  exercise  of  the  Understand- 
ing, the  name  of  that  power,  from  their  relation  to  which 
their  chief  value  arises. 

As  the  word  und^standing,  however,  is  one  of  those 
which  occur  very  frequently  in  philosophical  arguments,  it 
may  be  of  some  use  to  disengase  it  from  the  ambiguity- 
just  remarked  ;  and  il  is  on  this  account  that  I  have  follow- 
ed the  example  of  some  late  writers,  in  distinguishing  the 
two  classes  of  powers  which  were  formerly  referred  to  the 
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Undentanding  and  to  the  Wiil,  by  calling  the  former  in- 
tellectualf  and  the  latter  active.  The  terms  cognitive  and 
motive  were  long  ago  proposed  for  the  same  purpose  by 
Hobbes  ;  but  they  never  appear  to  have  come  into  general 
use,  and  are  indeed  liable  to  obvious  objections. 

It  has  probably  been  owing  to  the  very  comprehensive 
meaning  annexed  in  philosophical  treatises  to  the  word  Un- 
derstandings that  the  use  of  it  has  so  frequently  been  sup- 
plied of  late  by  Intellect.  The  two  words,  as  they  are 
commonly  employed,  seem  to  be  very  nearly,  if%ot  exact- 
ly* synonymous  :  and  the  latter  possesses  the  advantage  of 
being  quite  unequivocal,  having  never  acquired  the  latitude 
of  application  of  which  the  former  admits.  The  adjective 
intellectual^  indeed,  has  had  its  meaning  extended  as  far  ai 
the  substantive  tinder^tonding  ;  but,  as  it  can  be  easily  dis- 
pensed with  in  our  particular  arguments,  it  may,  without 
inconvenience,  be  adopted  as  a  distinctive  epithet,  where 
nothing  is  aimed  at  but  to  mark,  in  simple  and  concise  lan- 
guage, a  very  general  and  obvious  classification.  The 
word  intellect  can  be  of  no  essential  use  whatever,  if  the 
ambiguity  in  the  signification  of  the  good  old  English  word 
understanding  be  avoided  ;  and  as  to  intellectiony  which  a 
late  very  acute  writer^  has  attempted  to  introduce,  I  can 
see  no  advantage  attending  it,  which  at  all  compensates  for 
the  addition  of  a  new  and  uncouth  term  to  a  phraseology 
which,  even  in  its  most  simple  and  unaffected  form,  is  so 
apt  to  revolt  the  generality  of  readers. 

The  only  other  indefinite  word  which  I  shall  take  notice 
of  in  these  introductory  remarks,  is  judgment ;  and,  in  do- 

*  Dr.  Guttpben.    See  hit  PhiloMphy  of  Rhetoric,  Vol.  L  p.  103.  Ut  edit. 
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mg  la,  1  iImD  coafine  mjndt  to  toch  of  Ha  unb^oitiet  as 
m  More  pecaliarijr  coDoected  with  our  pretent  tubject. 
b  wame  cases,  its  BMaaing  seeou  to  mpprosch  to  that  of  tm* 
iertiamdimg;  as  ia  the  aearly  sjaoajraiovs  phrases,  m 
unmd  mndertUmdimgf  sad  a  sotpui  judgmeni.  If  there  be 
aaj  diflereace  betveea  these  two  uiodes  of  expressioD,  it 
appears  to  aw  to  eoasist  chiefly  ia  this,  that  the  former 
iaiplies  a  greater  degree  of  positire  ability  than  the  latter  ; 
which  indicates  rather  an  exemptioa  from  those  biassaa 
which  lead  the  miad  astray,  than  the  possession  of  any  an* 
common  #tech  of  capacity.  To  understanding  we  apply 
the  epithets  strong,  vigoroui,  comprehensiye,  profoand  t 
Tojudgmenif  those  of  correct,  cool,  unprejudiced,  impar* 
tkl,  aolid*  It  was  in  this  sense  that  the  word  teeais  to 
hsre  been  underatood  by  Pope  in  the  following  couplet : 

**  Ti»  wHb  our  jndsnoitt  as  our  watciMB ;  wont 
Go  jaat  alike,  yet  each  believes  hie  own." 


For  this  meaning  of  the  word,  its  primitive  and  literal  ap» 
plication  to  the  judicial  decision  of  a  tribunal  accounts  suf- 
ficiently. 

Agreeably  to  the  same  fundamental  idea,  the  name  of 
judgmeni  is  given,  with  peculiar  propriety,  to  those  acqui- 
red powera  of  discernment  which  characterize  a  skilful  cri- 
tic in  the  fine  arts :  powers  which  depend,  in  a  very  great 
degree,  on  a  temper  of  mind  free  from  the  undue  influence 
of  authority  and  of  casual  associations.  The  power  of 
Taste  itself  is  frequently  denoted  by  the  appellation  ofjudg- 
merU :  and  a  person  who  possesses  a  more  than  ordinary 
share  of  it  is  said  to  be  a  judge  in  those  matters  which  fall 
under  its  cognizance. 
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The  BaADing  annexed  to  the  word  by  logical  writen  k 
considerably  different  from  thii ;  denoting  one  of  the  eini* 
plest  acts  or  operations  of  which  we  are  ccmiciom,  in  the 
exercise  of  our  rational  powers.  ,  In  this  acceptation,  i% 
does  not  admit  of  definition,  any  more  than  aenfation,  wtU, 
or  bditf.  All  that  can  be  done,  in  such  cas#s,  ia  to  de- 
scribe the  occasions  on  which  the  operation  takes  place,  so 
as  to  direct  the  attention  of  others  to  their  own  thoughts. 
With  this  view,  it  may  be  observed,  in  the  present  in- 
stance,  that  when  we  give  our  assent  to  a  mathematical 
axiom ;  or  when,  after  perusing  the  demonstration  of  a 
theorem,  we  assent  to  the  conclusion ;  or,  in  general,  when 
we  pronounce  concerning  the  truth  or  falsity  of  any  propo- 
sition, or  the  probability  or  improbability  of  any  event, 
the  power  by  which  we  are  enabled  to  perceive  what  is 
true  or  false,  probable  or  improbable,  is  called  by  logicians 
the  faculty  otjudgment*  The  same  word,  too,  is  frequent- 
ly used  to  express  the  particular  acts  of  this  power,  as 
when  the  decision  of  the  understanding  on  any  question  is 
called  a  judgment  of  the  mind. 

In  treatises  of  logic,  judgment  is  commonly  defined  to  be 
an  act  of  the  mind,  by  which  one  thing  is  affirmed  or  deni- 
ed of  another ;  a  definition  which,  though  not  unexception- 
able, is  perhaps  less  so  than  most  that  have  been  given  on 
similar  occasions.  Its  defect  (as  Dr.  Reid  has  remarked) 
consists  in  this, — ^that  although  it  be  by  affirmation  or  de- 
nial that  we  express  our  judgments  to  others,  yet  judg- 
ment is  a  solitary  act  of  the  mind,  to  which  this  affirmation 
or  denial  is  not  essential ;  and  therefore,  if  the  definition  be 
admitted,  it  must  be  understood  of  mental  affirmation  or  de* 
nial  only  ;  in  which  case,  we  do  no  more  than  substitute, 
instead  of  the  thing  defined,  another  mode  of  speaking  per- 
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fectly  BjnonjmouB.  The  definition  bas,  however,  notwith- 
standing this  imperfection,  the  merit  of  a  conciseness  and 
perspicuity,  not  often  to  be  found  in  the  attempts  of  l^gji" 
cians  to  explain  our  intellectual  operations. 

Mr.  Locke  seems  disposed  to  restrict  the  word  jtulgf- 
ment  to  that  faculty  which  pronounces  concerning  the  ve- 
risimilitude of  doubtful  propositions ;  employing  the  word 
knowledge  to  express  the  faculty  which  perceives  the  truth 
of  propositions,  either  intuitively  or  demonstratively  cer- 
tain. *^  The  faculty  which  Ood  has  given  man  to  supply 
the  want  of  clear  and  certain  knowledge  in  cases  where 
that  cannot  be  had,  is  judgment ;  whereby  the  mind  takes 
its  ideas  to  agree  or  disagree ;  or,  which  is  the  same  thing, 
any  proposition  to  be  true  or  false,  without  perceiving  a  de* 
monstrative  evidence  in  the  proofs. 

Thus,  the  mind  has  two  faculties,  conversant  about  truth 
and  falsehood. 

"  First,  knowledge,  whereby  it  certainly  perceives,  and  is 
undoubtedly  satisfied  of  the  agreement  or  disagreement  of 
any  ideas. 

*'  Secondly,  judgment,  which  is  the  putting  ideas  toge- 
ther,  or  separating  them  from  one  another  in  the  mind 
when  their  agreement  or  disagreement  is  not  perceived  but 
presumed  to  be  so ;  which  is,  as  the  word  imports,  taken  to 
be  so,  before  it  certainly  appears.  And  if  it  so  unites,  or 
separates  them,  as  in  reality  things  are,  it  is  right  judg- 
wen/."* 

•  Efwy  on  the  Human  Undcntanding,  Book  Iv.  Chap.  14. 
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For  this  limitation  in  the  definition  of  judgvMntj  some 
pretence  is  aflforded  by  the  literal  signification  of  the  word, 
irhen  applied  to  the  decision  of  a  tribunal ;  and  also,  hj  its 
metaphorical  application  to  the  decisions  of  the  mind,  on 
those  critical  questions  which  fail  under  the  province  of 
Taste.  But,  considered  as  a  technical  or  scientific  term 
of  logic,  the  practice  of  our  purest  and  most  correct  wri- 
ters, sufficiently  sanctions  the  more  enlarged  sense  in  which 
I  have  explained  it ;  and,  if  I  do  not  much  deceive  myself, 
this  use  of  it  will  be  found  more  favourable  to  philosophical 
distinctness  than  Mr.  Locke's  language,  which  leads  to  an 
unnecessary  multiplication  of  our  intellectual  powers. 
What  good  reason  can  l»6  given  for  assigning  one  name  to 
the  faculty  which  perceives  truths  that  are  certain^  and 
another  name  to  the  faculty  which  perceives  truths  that 
are  probable.^  Would  it  not  be  equally  proper  to  distin- 
guish, by  difierent  names,  the  power  by  which  we  perceive 
one  proposition  to  be  fme,  and  another  to  he  false  ? 

As  to  knowledge^  I  do  not  think  that  it  can,  with  proprie- 
ty, be  contrasted  with  judgment ;  nor  do  I  apprehend  that 
it  is  at  all  agreeable,  either  to  common  use  or  to  philosophi- 
cal accuracy,  to  speak  of  knowledge  as  a  facility.  To  me 
it  seems  rather  to  denote  the  possession  of  those  truths 
about  which  our  faculties  have  been  previously  employed, 
than  any  separate  power  of  the  undc^tanding  by  which 
truth  is  perceived.* 

*  In  attempting  thus  to  fix  the  logical  import  of  Tariona  words  in  our 
language,  which  are  apt  to  be  confounded,  in  popohur  speech,  with  reoMm,  and 
also  with  reatoningj  some  of  my  readers  may  be  surprised,  that  I  have  said 
nothing  about  the  word  wisdom.  The  trnth  is,  that  the  notion  expressed  by 
this  term,  as  it  is  employed  by  our  best  writers,  seems  to  presuppose  the  in- 
flumcc  of  some  principles,  the  consideration  of  which  belongs  to  a  different 
part  of  my  work.    In  confirmation  of  this,  it  may  be  remarked,  that  whereas 

c 
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Before  concludins;  the^e  preliminarj  remarks,  I  cannot 
help  expressins:  my  regret,  that  the  subject  on  which  I  mm 
about  to  enter  will  so  freffuenlij  lay  me  under  the  neces- 
sity of  criticising  the  language,  and  of  disputing  the  opi- 
nions of  my  predecessors.  In  doing  cq,  I  am  not  conBcioaa' 
of  beiiig  at  all  influenced  by  a  wish  to  indulge  myself  in  the 
captiousness  of  controversy  ;  nor  am  I  much  afraid  of  this 

the  proTince  of  our  reasoning  powen  (in  their  application  to  the  burinci  o# 
life)  is  limited  to  the  choice  of  means,  ^Udam  denotes  a  power  of  «  mora 
compreheuKive  nature,  and  of  a  hii^her  order;  a  power  which  implies  «  judi- 
cious (^election  both  of  meanM  and  of  e'..d».  It  te  very  precisely  defined  hj 
Sir  William  Temple,  to  be  *'  that  which  makes  men  jndgc  what  are  the  beat 
ends,  and  what  the  best  means  to  attain  them.** 

Of  these  two  modifications  of  wisdom,  the  one  denotes  a  power  of  the 
mind  which  obviously  falls  under  the  view  of  the  lo^cian ;  the  examina- 
tion of  the  other  as  obviously  beloni^  to  ethics. 

A  dis^iiictioii  similar  to  this  was  plainly  in  the  mind  of  Cudworth,  whea 
he  wrote  the  followiiier  passa^,  which,  altf^uflrh  drawn  tVom  the  purest  wnir- 
ces  of  ancient  philosophy,  wiH,  I  doubt  not,  firom  the  uncouthness  of  the 
phraseology,  have  the  appearance  of  cxtravagrance,  to  many  in  the  pr<*seiit 
times.  To  myself  it  appears  to  point  at  a  fact  of  the  big^iest  importance  la 
the  moral  constitution  of  man. 

'*  We  have  all  of  us  by  nature  /uAfrtufjiA  ri  (as  both  Plato  and  Aristotle 
call  it)  a  certain  dhrinaiiott,  pretKUfe,  and  parturienfy  raticinaticn  in  our 
miuds,  of  some  his/her  f^ood  and  perfection,  than  either  ;«oirer  or  know- 
Udqe.  Knoviled^  is  plainly  to  be  preferred  before  power,  as  being*  that 
which  (ruides  and  directs  its  blind  fort^e  and  impetus ;  but  Aristotle  himself 
declares,  that  there  is  x&>«  ti  «{tiTTor,  which  is  xo^v  ^PX")  9omething  fr«#- 
ter  than  reoMn  and  hnouiletlfit^  which  is  the  principie  and  original  of  it.  For 
(saith  he)  keytt  AfX"  *  xo^'cc,  « xx*  ti  «^wtto?.  The  priveiple  of  reastm  <t 
not  reasoi*,  but  something  better^ — irtellectued  Sffstenty  p.  203. 

Lord  Shaftesbury  has  expressed  the  same  truth  more  simply  and  perspi- 
cuously in  that  beautiful  sentence  which  occurs  more  than  once  in  his  wri- 
tings :  **  True  wisdom  comes  more  from  the  heart  than  from  the  head."^ 
Numberless  illustrations  of  this  profound  maxim  must  immediately  crowd  oa 
the  memory  of  all  who  are  conversant  with  the  most  enlightened  works  on 
the  theory  of  legislation ;  more  particularly,  with  those  which  appeared,  dnr* 
ing  the  eighteenth  century,  on  the  science  of  political  economy. 
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imputation  from  any  of  my  readers  who  shall  honour  these 
speculations  with  an  attentive  peru.^al.  My  real  aim  is, 
in  the  first  place,  to  explain  the  grounds  of  my  own  devia- 
tions from  the  track  which  has  been  commonly  pursued, 
and,  secondly y  to  facilitate  the  progress  of  such  as  may  fol- 
low me  in  the  same  path,  by  directing  their  attention  to 
those  points  of  divergency  in  the  way,  which  may  suggest 
matter  for  doubt  or  hesitation.  I  know,  at  the  same  time, 
that,  in  the  opinion  of  many,  the  best  mode  of  unfolding 
the  principles  of  a  science  is  to  state  them  systematically 
and  concisely,  without  any  historical  retrospects  whatever ; 
and  I  believe  the  opinion  is  well-founded,  in  those  depart- 
ments of  knowledge,  where  the  difficulty  arises  less  from 
vague  ideas  and  indefinite  terms,  than  from  the  length  of 
the  logical  chain  which  the  student  has  to  trace.  But,  in 
such  disquisitions  as  we  are  now  engaged  in,  it  is  chiefly 
from  the  gradual  correction  of  verbal  ambiguities,  and  the 
gradual  detection  of  unsuspected  prejudices,  that  a  pro- 
gressive, though  slow  approximation  to  truth  is  to  be  ex- 
pected. It  is  indeed  a  slow  approximation,  at  best, 
that  we  can  hope  to  accomplish  at  present,  in  the 
examination  of  a  subject  where  so  mimy  powerful  cau- 
ses (particularly  those  connected  wilh  the  imperfections 
of  language)  conspire  to  lead  us  astray.  But  the 
study  of  the  human  mind  is  not,  on  that  account,  to 
be  abandoned.  Whoever  compares  its  actual  state  with 
that  in  which  Bacon,  Des  Cartes,  and  Locke^  found  if, 
must  be  sensible  how  amply  their  efforts  for  its  improve- 
ment have  been  repaid,  both  by  their  own  attainments,  and 
by  those  of  others  who  have  since  profited  by  their  exam- 
ple. I  am  willing  to  hope,  that  some  useful  hints  for  its 
farther  advancement,  may  be  deriyed  even  from  my  own 
researches ;  and,  distant  as  the  prospect  may  be  of  raising 


.t 
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it  to  a  leyel  with  the  physical  science  of  the  NewtoniaB 
school,  by  uniting  the  opinions  of  speculative  men  abowt 
fundamental  principles,  my  ambition  as  an  author  will  be 
fully  gratified,  if,  by  the  few  who  are  competent  to  judge, 
I  shall  be  allowed  to  have  contributed  my  share,  however 
small,  towards  the  attainment  of  so  great  an  object. 

In  the  discussions  which  immediately  follow,  no  argu- 
ment will,  I  trust,  occur  beyond  the  reach  of  those  who 
shall  read  them  with  the  attention  which  every  inquiry  in- 
to the  human  mind  indispensably  requires.  I  have  certain- 
ly endeavoured,  to  the  utmost  of  my  abilities,  to  render 
every  sentence  which  I  have  written,  not  only  intelligible 
but  perspicuous  ;  and,  where  I  have  failed  in  the  attempt, 
the  obscurity  will,  I  hope,  be  imputed,  not  to  an  afiectation 
of  mystery,  but  to  some  error  of  judgment.  I  can,  with- 
out much  vanity,  say,  that,  with  less  expense  of  thought, 
I  could  have  rivalled  the  obscurity  of  Kant ;  and  that  the 
invention  of  a  new  technical  language,  such  as  that  which 
he  has  introduced,  would  have  been  an  easier  task,  than 
the  communication  of  clear  and  precise  notions,  (if  I  have 
been  so  fortunate  as  to  succeed  in  this  communication) 
without  departing  from  the  established  modes  ot  expres- 
sion. 

To  the  following  observations  of  D'Alembert  (with 
some  trifling  verbal  exceptions)  I  give  my  most  cordial  as- 
sent ;  and,  mortifying  as  they  may  appear  to  the  preten- 
sions of  bolder  theorists,  I  should  be  happy  to  see  them 
generally  recognized  as  canons  of  philosophical  criti- 
cism :  Truth  in  metaphysics  resembles  truth  in  matters  of 
taste.  In  both  cases,  the  seeds  of  it  exist  in  every  mind  ; 
though  few  think  of  attending  to  this  latent  treasure,  till  it 


'  1 
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be  pointed  out  to  them  hy  more  carioos  ioquirera.  It 
should  seem  that  every  thing  we  learn  from  a  good  meta- 
physical book  is  only  a  sort  of  reminiscence  of  what  the 
mind  previously  knew.  The  obscurity  of  which  we  are 
apt  to  complain  in  this  science,  may  be  always  justly  ascri- 
bed to  the  author ;  because  the  information  which  he  pro- 
fesses to  communicate  requires  no  technical  language  ap- 
propriated to  itself.  Accordingly,  we  may  apply  to  good 
metaphysical  authors  what  has  been  said  of  those  who  ex- 
cel in  the  art  of  writing,  that  in  reading  them,  every  body 
is  apt  to  imagine,  that  he  himself  could  have  written  in 
the  same  manner. 

*^  But,  in  this  sort  of  speculation,  if  all  are  qualified  to  un- 
derstand, all  are  not  fitted  to  teach.  The  merit  of  accom^ 
modating  easily  to  the  apprehension  of  others,  notions  which 
are  at  once  simple  and  just,  appears,  from  its  extreme  rari- 
ty, to  be  much  greater  than  is  commonly  imagined.  Sound 
metaphysical  principles  are  truths  which  every  one  is  rea- 
dy to  seize,  but  which  few  men  have  the  talent  of  unfold- 
ing ;  so  diflEicult  is  it  in  this,  as  well  as  in  other  instances, 
to  appropriate  to  one's  self  the  common  inheritance  of  the 
human  race.'** 


*  <<  Le  vrai  en  m^taphysiqae  reMemble  au  vrai  en  matiere  de  goAt ;  c'est 
on  vrai  dont  tons  les  esprits  ontle  gperme  en  eux-m^mes,  anqael  la  phipart  ne 
font  point  d*attention,  nuds  quite  reconnoiflMnt  d^  qn^on  lenr  montre.  H 
iemble  que  tont  ce  qu*on  apprend  dans  un  bon  livre  de  mtephysique,  ne  soit 
qn*ane  esp^ce  de  reminiscence  de  ce  que  notre  ame  a  d^ja  su ;  robscurit^, 
quand  il  y  en  a,  vient  to^joors  de  la  faute  de  Tauteur,  parce  que  la  science 
qu*i1  se  propose  d'enseigner  n^a  point  d^antre  lasfue  que  la  langoe  commune. 
Aussi  peut-on  appliquer  oux  bona  auteurs  de  m^taphysique  ce  qn*on  a  dit  des 
bons  4cri?iuns,  qn*il  n*y  a  personne  qui  ea  les  lisant^ne  croie  pooTofr  en  dire 
autant  qu*eaz. 
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I  am,  at  the  same  timey  fully  aware,  thai  whoeyer,  in 
treating  of  the  human  mind,  aims  to  be  unilcrslood,  must 
lay  his  account  with  forfeit! us,  in  the  opinion  of  a  very 
large  proportion  of  readers,  all  pretensions  to  depth,  to 
subtlety,  or  to  invention.  The  acquisition  of  a  new  nomen- 
clature id,  in  itself,  no  inconsiderable  reward  to  the  industry 
of  those,  who  study  only  from  motives  of  literary  j^anity ; 
and,  if  D'Alembert's  idea  of  this  branch  of  science  be 
just,  the  wider  an  author  deviates  from  tru^h,  the  more  like- 
ly are  his  conclusions  to  assume  the  appearance  of  discove- 
ries. I  may  add,  that  it  is  chiefly  in  those  discussions 
which  possess  the  best  claims  to  originality,  where  he  may 
expect  to  be  told  by  the  multitude,  that  they  have  learned 
from  him  nothing  but  what  they  knew  before.  v 

The  latitude  with  which  the  word  metaphysics  is  fre- 
quently used,  makes  it  necessary  for  me  to  remark,  with  re- 
spect to  the  foregoins;  passage  from  D*  \lembert,  that  he 
limits  the  term  entirely  to  an  account  of  the  origin  of  our 
ideas.  "  The  generation  of  our  ideas  (he  tells  us)  belong^s 
to  metaphyics.  It  forms  one  of  XYie  frincipal  objects,  and 
perhaps  ought  to  form  the  sole  object  of  that  science."* 
If  the  meaning  of  the  word  be  extended,  as  it  too  often  is  in 

Main  •!  danii  cc  ffenri*  lou«  •ont  faits  pour  entendre,  tous  ne  Bont  paa  faita 
pour  inatruirc.  I/j  m^-rite  de  faire  entror  avec  facility  dans  lea  eaprita  dea 
notion*  vraiea  et  almple«,  cnt  bcaucoup  plus  grand  qu'on  ne  pense,  puiaqiM 
Fexp^rleuco  noun  prouvc  coinhlcn  il  eat  rare  5  lea  sainet  idte  mi^tapliy. 
aiqnes  aont  den  v^*rit^  commuii  que  ohacon  ■^iait,  maia  qse  p^  dlMoUMM  oal 
le  talent  de  d^veloppor  \  tant  il  ei>t  diificile,  dana  OBalaMA^^^.M^  ^  ..^ — 
Atre,  de  »c  reudre  proprc  ue  qui  appartienl  A  ' 
PkUoaophie. 

•  ((  La  ff^n^ration  dc  nos  id^a  appartfont  ^ 
aea  objeU  priucipaux,  et  peut-^tre  dcvroU  el 
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our  language,  so  as  to  comprehend  all  those  inquiries  which 
relate  to  the  theory  and  to  the  improvement  of  our  mental 
powers,  some  of  his  observations  must  be  understood  with 
very  important  restrictions.  What  he  has  stated,  how* 
ever,  on  the  inseparable  connexion  between  perspicuity  of 
style  and  soundness  of  investigation  in  metaphysical 
disquisitions,  will  be  found  to  bold  equally  in  every  re- 
search to  which  that  epithet  can,  with  any  colour  of  pro- 
priety, be  applied. 
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CHAPTER  FIRST, 


OV  THE  FUNDAMENTAL  LAWS  OF  HUMAN  BELIEF;  OR  THE  PRI- 
MARY ELEMENTS  OF  HUMAN  REASON. 


X  HE  propriety  of  the  title  prefixed  to  this  Chapter  will, 
1  trust,  be  justified  sufficiently  by  the  speculations  which 
are  to  follow.  As  these  differ,  in  some  esseulial  points, 
from  the  conclusions  of  former  writers,  I  found  myself  un- 
der the  necessity  of  abandoning,  in  various  instances,  their 
phraseology ; — but  my  reasons  for  the  particular  changes 
which  I  have  made,  cannot  possibly  be  judged  of,  or  even 
understood,  till  the  inquiries  by  which  I  was  }ed  to  adopt 
them  be  carefully  examined. 

I  begin  with  a  review  of  some  of  those  primary  truths,  a 
conviction  of  which  is  necessarily  implied  in  all  our  thoughts 
and  in  all  ouractions ;  and  which  seem,  on  that  account,  ra- 
ther to  form  constituent  and  essential  elements  of  reason, 
than  objects  with  which  reason  is  conversant.  The  im- 
port of  this  last  remark  will  appear  more  clearly  afterwards. 

The  primary  truths  to  which  I  mean  to  confine  my  atten- 
tion at  present  are,  1.  Mathematical  Axioms:  2.  Truths 
(or  more  properly  speaking^  Laws  of  Belief,)  inseparably 

D 
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connected  with  the  exercise  of  Consciousness',  Perception, 
Memory,  and  Reasoning. — Of  some  additional  laws  of  Be- 
lief, the  truth  of  which  is  tacitly  recognized  in  all  our  rea- 
sonings concerning  contingent  events,  I  shall  have  occasion 
to  take  notice  under  a  different  article. 


SECTION  I. 


Of  Mathematical  Axioms. 


I  HAVE  placed  this  class  of  truths  at  the  head  of  the  enu- 
meration, merely  because  they  seem  likely,  from  the  place 
which  they  hold  in  the  elements  of  geometry,  to  present  to 
my  readers  a  more  interesting,  and  at  the  same  time,  an 
easier  subject  of  discussion,  than  some  of  the  more  ab- 
stract and  latent  elements  of  our  knowledge,  afterwards  to 
be  considered.  In  other  respects,  a  different  arrangement  4 
might  perhaps  have  possessed  some  advantages,  in  point  of 
strict  logical  method. 

I. 

On  the  evidence  of  mathematical  axioms  it  is  unnecessary 
to  enlarge,  as  the  controversies  to  which  they  have  given 
occasion  are  entirely  of  a  speculative,  or  rather  scholastic 
description ;  and  have  no  tendency  to  affect  the  certainty 
of  tbat  branch  of  science  to  which  they  are  supposed  to  be 
subservient. 

It  must  at  the  same  time  be  confessed,  with  respect  to 
this  class  of  propositions  (and  the  same  remark  may  be 
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extended  to  axioms  in  general)  that  some  of  the  logical 
questioDB  connected  with  them  continue  atill  to  be  in- 
volved in  much  obscurity.  In  proportion  to  their  ex- 
treme simplicity  Is  the  difficulty  of  illustrating  or  of  de- 
scribing their  nature  in  unexceptionable  language:  or 
even  of  ascertaining  a  precise  criterion  by  which  they 
may  be  distinguished  fn>m  other  truths  which  approach 
to  them  nearly.  It  is  chiefly  owing  to  this,  that,  in  geo- 
metry, there  are  no  theorems  of  which  it  is  so  difficult  to 
give  a  rigorous  demonstration,  as  those,  ef  which  persons 
unacquainted  with  the  nature  of  mathematical  evidence 
are  apt  to  say,  that  they  require  no  proof  whatever. 
But  the  inconveniencies  arising  from  these  circumstances 
are  of  trifling  moment ;  occasioning,  at  the  worst,  some 
embarrassment  to  those  mathematical  writers,  who  are 
studious  of  the  most  finished  elegance  in  their  exposition 
of  elementary  principles ;  or  to  metaphysicians,  anxious 
to  display  their  subtilty  upon  points  which  cannot  possi- 
bly lead  to  any  practical  conclusion. 

'  It  was  long  ago  remarked  by  Locke,  of  the  axioms  of 
geometry,  as  stated  by  Euclid,  that  although  the  proposi- 
tion be  at  first  enunciated  in  general  terms,  and  after- 
wards appealed  to,  in  its  particular  applications,  as  a 
principle  previously  examined  and  admitted,  yet  that  the 
truth  is  not  less  evident  in  the  latter  case  than  in  the  for- 
mer. He  observes  farther,  that  it  is  in  some  of  its  par- 
ticular applications,  that  the  truth  of  every  axiom  is  ori- 
ginally perceived  by  the  mind ;  and,  therefore,  that  the 
general  proposition,  so  far  from  being  the  ground  of  our 
assent  to  the  truths  which  it  comprehends,  is  only  a  ver- 
bal generalization  of  what,  in  particular  instances,  has 
been  already  acknowledged  as  true. 
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The  same  author  remarks,  that  some  of  thene  axionu 
"  are  no  more  than  bare  verbal  propositions,  and  teach  m 
nothing  but  the  respect  and  import  of  names  one  to  aao- 
ther.  The  whole  is  equal  to  all  its  parts:  what  real 
truth,  I  beseech  you,  does  it  teach  us  ?  What  more  ii 
contained  in  that  maxim,  than  what  the  siirnification  of  the 
word  totunij  or  the  whole^  does  of  itself  import  T  And  be 
that  knows  that  the  word  whole  stands  for  what  is  made 
up  of  all  its  parts,  knows  very  little  less,  than  that  ^  the 
whole  is  equal  to  all  its  parts.'  And  upon  the  same 
ground,  I  think,  that  this  proposition,  A  hill  is  higher 
than  a  valley^  and  several  the  like,  may  also  pass  for  max- 


*  >9 

ims. 


Notwithdtandin<;  these  considerations,  Mr.  Locke  does 
not  object  to  the  form  which  Euclid  has  given  to  his  axi- 
oms, or  to  the  place  which  he  has  assigned  to  them  in  his 
Elements.  On  the  contrary,  he  is  of  opinion,  that  a  col- 
lect ion  of  such  maxims  is  not  witho^U  reason  prefixed  to  a 
mathematical  system  ;  in  order  that  learners,  **  having  in 
the  beginning  perfectly  acquainted  their  thoughts  with 
these  propositions  made  in  general  terms,  may  have  them 
ready  to  apply  to  all  particular  cases  as  formed  rules  and 
sayings.  Not  that,  if  they  be  equally  weighed,  they  are 
more  clear  and  evident  than  the  instances  they  are 
brought  to  confirm ;  but  that,  being  more  familiar  te  the 
mind,  the  very  naming  of  them  is  enough  to  satisfy  the 
understanding."  In  farther  illustration  of  this,  he  adds 
very  justly  and  ingeniously,  that,  ^*  although  our  know- 
leds^e  begins  in  particulars,  and  so  spreads  itself  bj  de- 
grees to  generals ;  yet  afterwards,  the  mind  takes  quite 
the  contrary  course,  and  havin<]^  drawn  its  knowledge  into 
as  general  propositions  as  it  can,  makes  them  familiar  ta 
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I    its  thoughts,  and  accustoins  itself  to  have  recourse  to 
I     them,  as  to  the  standards  of  truth  and  falsehood.'' 

I 

I  But  although,  in  mathematics,  some  advantage  maj  be 
-  gained,  without  the  risk  of  any  possible  inconvenience, 
>  from  this  arrangement  of  axioms,  it  is  a  verj  dangerous  ex- 
;  ample  to  be  followed  in  other  branches  of  knowledge, 
i  where  our  notions  are  not  equally  clear  and  precise  ;  and 
i  where  the  force  of  our  pretended  axioms  (to  use  Mr. 
Locke's  words)  *^  reaching  only  to  the  sound,  and  not  to 
the  signification  of  the  words,  serves  only  to  lead  us  into 
Gonfusbn,  mistakes,  and  error."  For  the  illustration  of 
this  remark,  I  must  refer  to  Locke. 

'  Another  observation  of  this  profound  writer  deserves 
our  attention,  while  examining  the  nature  of  axioms  ; — 
**  that  they  are  not  the  foundations  on  which  any  of  the 
sciences  is  built ;  nor  at  all  useful  in  helping  men  forward 

I 

to  the  discovery  of  unknown  truths."*  This  observation 
I  intend  to  illustrate  afterwards,  in  treating  of  the  futi- 
lity of  the  syllogistic  art.  At  present  I  shall  only  add, 
to  what  Mr.  Locke  has  so  well  stated,  that  even  in  ma- 
tkematicSy  it  cannot  with  any  propriety  be  said,  that  the 
axioms  are  the  foundation  on  which  the  science  rests  ;  or 
the  first  principles  from  which  its  more  recondite  truths 
are  deduced.  Of  this  I  have  little  doubt  that  Locke  was 
perfectly  aware ;  but  the  mistakes  which  some  of  the 
most  acute  and  enlightened  of  his  disciples  have  commit- 
ted in  treating  of  the  same  subject,  convince  me,  that  a 
further  elucidation  of  it  is  not   altogether  superfluous. 

*  Book  iy.  ehap.  7.  ^  11^—8.  3. 
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With  this  view  I  shall  here  introduce  a  few  remarka  on  a 
passage  in  Dr.  Campbell's  Philosophy  of  Rhetoric,  is 
which  he  has  betrayed  some  misapprehensions  on  this 
very  point,  which  a  little  more  attention  to  the  hints  al- 
ready quoted  from  the  Essay  on  Human  Understanding 
might  have  prevented.  These  remarks  will,  I  hope,  con- 
tribute  to  place  the  nature  of  axioms,  more  particularly 
of  mathematical  axioms,  in  a  different  and  clearer  light 
than  that  in  which  they  have  been  commonly  considered* 

<<Of  intuitive  evidence  (says  Dr.  Campbell)  that  of 
the  following  propositions  may  serve  as  an  illustration : 
One  and  four  make  five.  Things  equal  to  the  same  thing 
are  equal  to  one  another.  The  whole  is  greater  than  a 
part ;  and,  in  brief,  all  axioms  in  arithmetic  and  geome- 
try. These  are,  in  effect,  but  so  many  expositions  of  our 
own  general  notions,  taken  in  different  views.  Some  of 
them  are  no  more  than  definitions,  or  equivalent  to  defi- 
nitions.  To  say,  one  and  four  make^ii^e,  is  precisely  the 
same  thing  as  to  say,  we  give  the  name  ofjive  to  one  add* 
ed  to  four.  In  fact,  they  are  all  in  some  respects  redu- 
cible to  this  axiom,  whatever  is,  is.  I  do  not  say  they 
are  deduced  from  it,  for  they  have  in  like  manner  that 
original  and  intrinsic  evidence,  which  makes  them,  as 
soon  as  the  terms  are  understood,  to  be  perceived  intui- 
tively. And,  if  they  are  not  thus  perceived,  no  deduc- 
tion of  reason  will  ever  confer  on  them  any  additional 
evidence.  Nay,  in  point  of  time,  the  discovery  of  the 
less  general  truths  has  the  priority,  not  from  their  supe- 
rior evidence,  but  solely  from  this  consideration,  that  the 
less  general  are  sooner  objects  of  perception  to  us.  But 
I  affirm,  that  though  not  reduced  from  that  axiom,  they 
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mmy  be  considered  as  particular  exemplifications  of  it, 
and  coincident  with  it,  inasmuch  as  they  are  all  implied  in 
this,  that  the  properties  of  our  clear  and  adequate  ideas 
cmn  be  no  other  than  what  the  mind  clearly  perceives 
them  to  be. 

*^  But,  in  order  to  prevent  mistakes,  it  will  be  necessary 
farther  to  illustrate  this  subject.  It  might  be  thought 
that,  if  axioms  were  propositions  perfectly  identical,  it 
would  be  impossible  to  advance  a  step  by  their  means,  be- 
yond the  simple  ideas  first  perceived  by  the  mind.  And 
it  must  be  owned,  if  the  predicate  of  the  proposition  were 
nothing  but  a  repetition  of  the  subject,  under  the  same 
aipect,  and  in  the  same  or  synonymous  terms,  no  conceiv- 
able advantage  could  be  made  of  it  for  the  furtherance  of 
knowledge.  Of  such  propositions,  for  instance,  as  these 
•"-seven  are  seven,  eight  are  eight,  and  ten  added  to  ele- 
ven are  equal  to  ten  added  to  eleven,  it  is  manifest  that 
we  could  never  avail  ourselves  for  the  improvement  of 
science.  Nor  does  the  change  of  the  term  make  any  al- 
teration in  point  of  utility.  The  propositions,  twelve 
■re  a  dozen,  twenty  are  a  score,  unless  considered  as  ex- 
plications of  the  words  dosen  and  scorey  are  equally  insig- 
nificant with  the  former.  But  when  the  thing,  though  in 
eflect  coinciding,  is  considered  under  a  different  aspect : 
iriien  what  is  single  in  the  subject  is  divided  in  the  predi- 
cate, and  conversely  ;  or  when  what  is  a  whole  in  the 
one  is  regarded  as  a  part  of  something  else  in  the  other  ; 
anch  propositions  lead  to  the  discovery  of  innumerable 
and  apparently  remote  relations.  One  added  to  four  may 
be  accounted  no  other  than  a  definition  of  the  word  five, 
as  was  remarked  above.  But  when  I  say,  ^  Two  added 
to  three  are  equal  to  five,'    I  advance  a  truth  which. 
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though  equal! jr  clear,  is  quite  distinct  from  the  preceding. 
Thus,  if  one  should  affirm,  ^That  twice  fifteen  make  thv» 
ijy*  and  again,  that  <  thirteen  added  to  seventeen  make 
thirty,'  nobody  would  pretend  that  he  had  repeated  the 
same  proposition  in  other  words.  The  cases  are  entirely 
similar.     In  both  cases,  the  same  thing  is  predicated  of    i 

I 

ideas  which,  taken  severally,  are  different.  From  these 
again  result  other  equations,  as  <one  added  to  four  are 
equal  to  two  added  to  three,'  and  '  twice  fifteen  are  equal 
to  thirteen  added  to  seventeen.' 

^  Now,  it  is  by  the  aid  of  such  simple  and  elementary 
principles,  that  the  arithmetician  and  algebraist  proceed  to 
the  most  astonishing  discoveries.  Nor  are  the  operations 
of  the  geometrician  essentially  different." 

I  have  little  to  object  to  these  observations  of  Dr. 
Campbell,  as  far  as  they  relate  to  arithmetic  and  to  alge- 
bra ;  for,  in  these  sciences,  all  our  investigations  amount 
to  nothing  more  than  to  a  comparison  of  different  expres- 
sions of  the  same  thing.  Our  common  language  indeed  fre- 
quently supposes  the  case  to  be  otherwise  ;  as  when  an 
equation  is  defined  to  be,  <<  A  proposition  asserting  the 
equality  of  two  quantities."  It  would,  however,  be 
much  more  correct  to  define  it,  ^*  A  proposition  assert* 
ing  the  equivalence  of  two  expressions  of  the  same  quan- 
tity ;"  for  algebra  is  merely  a  universal  arilhmetic  ^  and 
the  names  of  numbers  are  nothing  else  than  collectives, 
by  which  we  are  enabled  to  express  ourselves  more  con- 
cisely than  could  be  done  by  enumerating  all  the  units 
that  they  contain.  Of  this  doctrine,  the  passage  now 
quoted  from  Dr.  Campbell  shows,  that  he  entertained  a 
sufficiently  just  and  precise  idea. 
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But,  if  Dr.  Ctmpbell  perceived  that  arithmetical  equa- 
tions, such  as  "  one  and  four  make  five,"  are  no  other 
than  definitions,  why  should  he  have  classed  them  with 
the  axioms  he  quotes  from  Euclid,  **  That  the  whole  is 
iter  than  a  part,"  and  that  <<  Things  equal  to  the 
le  thing  are  equal  to  one  another ;''  propositions 
rhich,  however  clearly  their  truth  be  implied  in  the 
ling  of  the  terms  of  which  they  consist,  cannot  cer- 
taialy,  by  any  interpretation,  be  considered  in  the  light 
of  definitions  at  all  analogous  to  the  former?  The  former, 
indeed,  are  only  explanations  of  the  relative  import  of 
particular  names;  the  latter  arcf  universal  propositions, 
applicable  alike  to  an  infinite  variety  of  instances.^ 

Another  very  obvious  consideration  might  have  satisfi- 
ed Dr.  Campbell,  that  the  simple  arithmetical  equations 
wUch  he  mentions,  do  not  hold  the  same  place  in  that  sci- 

*  lyAkubert  alio  has  confoonded  theae  two  claisei  of  propodtionp. 
**  Whai  do  fhe  greater  part  of  those  axioms  on  which  geometry  prides  itself 
aioimt  to,  but  to  an  expression,  by  meuis  of  two  different  words  or  signs, 
ti  the  aaae  simple  idea  ?  He  who  says  that  two  and  two  make  four,  what 
man  does  he  know  than  another  who  should  content  himself  with  saying, 

4«t  two  tad  two  make  two  and  two  ?'* Here,  a  simple  arithmetical 

cqfoatliaii  (which  is  ohrionsly  a  mere  deftmikm)  is  brought  to  illoatrate  a  re- 

oa  t^  nature  of  geometrical  axioms. ^With  respect  to  these  last  (I 

ajdona  as  EaeHd  has  prefixed  to  his  Elements)  D'Alembert^s 
to  coincide  exacUy  with  that  of  Locke,  ahready  mentioned 
'*  I  woold  not  be  nnderstood,  nevertheless,  to  condemn  the  nse  of  them  al- 
togeUier :  I  wish  only  to  remark,  that  their  utility  rises  no  higher  than  this, 
ttit  tlicy  render  oor  simple  ideas  more  familiar  by  means  of  habit,  and  bet- 
ter adapiiid  to  the  dlflSerent  purposes  to  which  wc  may  hare  occasion  to 
apply  thcM.^— ^' Je  ae  pretends  point  cependant  en  condamner  absolument 
roaage :  Je  yeiix  settlement  faire  obsenrer,  il  quoi  il  se  reduit ;  c'est  &  nous 
rendre  les  td^es  simples  plus  familidres  par  lliabitude,  et  plus  propres  aux 
dUHhcBs  usages  anzqnels  noqs  pouyons  les  appliquer.**— 2)tfco«r«  Prelim f- 

E 
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ence  which  Euclid's  axioms  hold  in  geomtiry.  Wliatt  I 
tllude  to  is,  that  the  greater  part  of  these  axioms  are 
equally  essential  to  all  the  diflbrent  branches  of  mathema- 
tics. That  '^the  whole  is  greater  than  a  part/'  and  that 
**  things  equal  to  the  same  thing  are  equal  to  one  ano* 
ther,"  are  propositions  as  essentiallj  connected  with  our 
arithmetical  computations,  as  with  our  geometrical  reason* 
ings ;  and,  therefore,  to  explain  in  what  manner  the  mind 
makes  a  transition,  in  the  case  of  numbers,  from  the  more 
simple  to  the  more  complicated  equations,  throws  na 
light  whatever  on  the  question,  how  the  transition  i$ 
made,  either  in  arithmetic  or  in  geometry,  from  what  aif 
properly  called  axioms,  to  the  more  remote  conclusioos  in 
these  sciences. 

■ 

The  yery  fruitless  attempt  thus  made  by  this  scute 
writer  to  illustrate  the  importance  of  axioms  as  the  baift 
of  mathematical  truth,  was  probably  suggested  to  him  by 
a  doctrine  which  has  been  repeatedly  inculcated  of  lat^ 
concerning  the  grounds  of  that  peculiar  evidence  which  ia 
allowed  to  accompany  mathematical  demonstration.  ^  AH 
the  sciences,  (it  has  been  said)  rest  ultimately  on  first 
principles,  which  we  must  take  for  granted  without  proof; 
and  whose  evidence  determines^  both  in  kind  and  degree^ 
the  evidence  which  it  is  possible  to  attain  in  our  conclu- 
sions. In  some  of  the  sciences,  our  first  principles  are  in*' 
tuitively  certain ;  in  others,  they  are  intuitively  probable ; 
and  such  as  the  evidence  of  these  principles  is,  such  must 
that  of  our  conclusions  be.  If  our  first  principles  are  in- 
tuitively certain,  and  if  we  reason  from  them  consequen- 
tially, our  conclusions  will  be  demonstratively  certain: 
but  if  our  principles  be  only  intuitively  probable,  our 
conclusions  will  be  only  demonstratively  probable.    Ia 
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mathemitic8|  the  first  principles  from  which  we  reason  are 
a  Bet  of  axioms  which  are  not  onlj  intuitivelj  certain,  but 
of  which  we  find  it  impossible  to  conceive  the  contraries 
to  be  true:  And  hence  the  peculiar  eyidence  which  be- 
longs to  all  the  conclusions  that  follow  from  these  princi- 
ples as  necesssrjr  consequences/' 

To  this  view  of  the  subject,  Dr.  Reid  has  repeatedly 
ffven  bis  sanction,  at  least  in  the  most  essential  points; 
Bore  particularlj,  in  controverting  an  assertion  of 
Locke's,  that  **  no  science  is,  or  hath  been  built  on  max- 
ims.** — "  Surely  (says  Dr.  Reid)  Mr.  Locke  was  not  ig- 
norant of  geometry,  which  hath  been  built  upon  maxims 
prefixed  to  the  Elements,  as  far  back  as  we  afe  able  to 
trace  it.  But  though  they  had  not  been  prefixed,,  which 
was- a  matter  of  utility  rather  than  necessity,  yet  it  must 
be  granted,  that  every  demonstration  in  geometry  is 
grounded,  either  upon  propositions  formerly  demonstra- 
ted, or  upon  self-evident  principles.''^ 

On  another  occasion,  he  expresses  himself  thus ;  <^  I 
take  it  to  be  certain,  that  whatever  can,  by  just  reasoning, 
Be  inferred  from  a  principle  that  is  necessary,  must  be  a 
necessary  truth.  Thus,  as  the  axioms  in  mathematics 
are  all  necessary  truths,  so  are  all  the  conclusions  drawn 
fiom  them ;  that  is,  the  whole  body  of  that  science."f 

That  there  is  something  fundamentally  erroneous  in 
these  very  strong  statements  with  respect  to  the  relation 
which  Euclid's  axioms  bear  to  the  geometrical  theorems 

*  Eflsays  on  Intell.  Powers,  p.  647, 4to  edit. 
t  Ibid.  p.  577.    See  also  pp.  560,  561,  606. 
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which  followy  appears  sufficieDtly  from  a  coniiderataoB 
which  was  long  ago  mentioDed  hy  Locke, — thmt  fipm 
Ihdse  axioms  it  is  Dot  possible  for  human  ingenuity  to  de- 
duce a  single  inference.  <<  It  was  not  (says  Locke)  the 
influence  of  those  maxims  which  are  taken  for  principles 
in  mathematics  that  hath  led  the  masters  of  that  science 
into  those  wonderful  discoveries  they  have  made.  Let  a 
man  of  good  parts  know  all  the  maxims  generally  made 
use  of  in  mathematics  never  so  perfectly,  and  contem- 
plate their  extent  and  consequences  as  much  as  lie  pki- 
seSy  he  will,  by  their  assistance,  I  suppose,  scarce  eTer 
come  to  know,  that  *  the  square  of  the  hypotheniiae  Ih  a 
right  angled  triangle,  is  equal  to  the  squares  of  the  two 
other  sides.'  The  knowledge  that  *  the  whole  is  equal  to 
all  its  parts,'  and,  /  if  you  take  equals  from  equals,  the  re- 
mainders will  be  equal,'  helped  him  not,  I  presume^  to 
this  demonstration :  And  a  man  may,  I  think,  pore  loiig 
enough  on  those  axioms,  without  ever  seeing  one  jot  the 
more  of  mathematical  truths.""^  But  surely,  if  this  be 
granted,  and  if,  at  the  same  time,  by  the  first  principles 
of  a  science  be  meant,  those  fundamental  propositiona  fivm 
which  its  remoter  truths  are  derived,  the  axioms  cstmwt, 
with  any  consistency,  be  called  the  First  Principles  of 
Mathematics.  They  have  not  (it  will  be  admitted)  the 
most  distant  analogy  to  what  are  called  the  first  princi- 
ples of  natural  philosophy ; — to  those  general  facts,  fior 
example,  of  the  gravity  and  elasticity  of  the  air,  from 
which  may  be  deduced,  as  consequences,  the  suspension 
of  the  mercury  in  the  Torricellian  tube,  and  its  fall  when 
carried  up  to  an  eminence.  According  to  this  meaning  of 
the  word,  the  principles  of  mathematical  science  are,  nof 

•  Essay  on  Human  Understanding,  Book  IV.  chap.  zii.  §  15. 
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the  axioms  but  the  definitions;  which  definitions  hold,  in 
mathematics,  precisely  the  same  place  that  is  held  in  na- 
tural philosophy  by  such  general  facts  as  have  now  been 
referred  to,* 

From  what  principle  are  the  various  properties  of  the 
circle  derived,  but  from  the  definition  of  a  circle  ?  From 
what  principle  the  properties  of  the  parabola  or  ellipse, 
but  from  the  definitions  of  these  curves  ?  A  similar  obser- 
vation may  be  extended  to  all  the  other  theorems  which  the 
mathematician  demonstrates :  And  it  is  this  observation 
(which,  obvious  as  it  may  seem,  does  not  appear  to  have 

*  In  order  to  preyent  cavU,  it  maj  be  necpMnry  for  me  to  remark  here^ 
tint  when  I  speak  of  mathematical  axioms,  I  have  in  view  only  such  as  are 
of  the  same  description  with  the  first  nine  of  those  which  are  prefixed  to 
the  Elements  of  Euclid ;  for,  in  that  list,  it  is  well  known,  that  there  are 
MTeral  which  belong  to  a  class  of  propositions  altog^her  different  from  the 
oCbera.  That  ^  all  right  angles  (for  example)  are  equal  to  one  another  )^* 
thai  ^  when  one  straight  line  (ailing  on  two  other  straight  lines  makes  the 
two  interior  angles  on  the  same  side  less  than  two  right  angles,  these  two 
itnlght  lines,  if  produced,  shall  meet  on  the  side,  where  are  the  two  angles 
lea  Uim  two  right  angles  ;**  are  manifestly  principles  which  bear  no  analo- 
gy to  Mich  barren  trMisms  as  these,  ^Things  that  are  equal  to  one  and  the 
aamo  thing  are  equal  to  one  another."  "  If  equals  be  added  to  csquals,  the 
wliolea  are  equal."  '^  If  equals  be  taken  from  equals,  the  remainders  are 
equal.**  Of  these  propositions,  the  two  former  (the  lOth  and  11th  axioms, 
to  wit,  in  Euelid*s  list)  are  eridently  theorems  which,  in  point  of  strict 
logical  accuracy,  ought  to  be  demonstrated ;  as  may  be  easily  done,  with 
ycapccf  to  the  first,  in  a  single  sentence.  That  the  second  has  not  yet  been 
proTCd  in  a  simple  and  satisfactory  manner,  has  been  long  considered 
an  A  sort  of  reproach  to  mathematicians  ;  and  I  haye  little  doubt  that  this 
fcpffoach  wiU  eontinue  to  exist,  till  the  basis  of  the  science  be  somewhat  en- 
laigod,  by  the  introduction  of  one  or  two  new  definitions,  to  serve  as  addi- 
tional principles  of  geometrical  reasoning. 

For  some  ihrther  remarks  on  Euclid^s  Axioms,  see  note  (A.) 
The  edition  of  Euclid  to  which  I  uniformly  refer,  is  that  of  Darid  Gre 
gory.    Oxon.  1713. 
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«cc«rf«U»  IB  all  its  force,  either  to  Locke,  to  Reid^  or  to 
Cteipbelly)  that  furnishea,  if  I  mistake  not,  the  true  ex* 
plawitiMi  of  the  peculiaritj  already  remarked  in  mathe- 
matical evidence.''^ 


The  prosecution  of  this  last  idea  properljr  belongs  to 
the  subject  of  fnathematical  demonstration,  of  which  I  is- 
tend  to  treat  afterwards.  In  the  meantime,  1  trust,  that 
enough  has  been  said  to  correct  Ihose  misapprehensions  of 
the  nature  of  axioms,  which  are  countenanced  bj  the  spe- 
culations, and  still  more  bj  the  phraseology,  of  some  late 
eminent  writers.  On  this  article,  my  own  opinion  coin- 
cides very  nearly  with  that  of  Mr.  Locke — both  in  the 
view  which  he  has  given  of  the  nature  and  use  of  axioms 
in  geometry,  and  in  what  he  has  so  forcibly  urged  con- 
cerning  the  danger,  in  other  branches  of  knowledge,  of  at- 
tempting a  similar  list  of  maxims^  without  a  due  regard  to 
the  circumstances  by  which  different  sciences  are  distin- 
guished from  one  another.  With  Mr.  Locke,  too,  I  must 
iHvg  leave  to  guard  myself  against  the  possibility  of  being 
mUunderstood  in  the  illustrations  which  I  have  offered 
of  some  of  his  ideas  :  And  for  this  purpose,  I  cannot  do 
better  than  borrow  his  words.     "  In  all  that  is  here  sug- 

•  IVAkmbart,  although  he  sometimes  seems  to  spesk  a  different  bmgw^^ 
^^I^wimoImmI  aaarly  to  this  view  of  the  subject  when  he  wrote  the  fol1owla|^ 


t^'inall^i  U  is  not  without  reason  that  matheaatioiaiis  consider  daftnitimB 
«•  IM^HWftlMf  cin^^  it  is  on  clear  and  precise  definitions  that  our  knowledge 
l^«ts  in  iKtMM  sciences,  where  our  reasoning  powers  have  the  widest  field 
\i|M4i«d  ^  their  exercise.'*— ^Au  restc,  ce  n'est  pas  sans  raisen  que  leemft- 
Ih^mativittwi  re Rrardent  les  definitions  comme  des  principes,  puisque,  daan 
h"*  M-ioiuTM  ini  Ic  raisonncment  a  la  meilleure  part,  c*est  sur  des  d^niti^ns 
mvlliM  ot  (»xaelcs  que  nos  conaoisaances  sont  appttyfes.''^jK/em6)i«  de  FhiL 
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gested  concenuog  tke  little  use  ^f  axbini  for  the  im^ 
prorenent  of  knowledge^  or  daa^erbm  use  in  undeter- 
siiiied  ideasi  I  hare  been  Sw  enough  iron  MijiDg  m  in- 
tending thej  Bhould  be  laid  aside,  as  some  have  been  too 
forward  to  charge  me.  I  affirm  thea  to  be  truths,  self- 
evident  truths  ;  and  so  cannot  be  laid  aside*  As  fiur  a& 
their  influence  will  reach,  it  is  in  vain  to  endeavour,  nor 
would  I  attempt  to  abridge  it.  But  jet,  without  anjr  in- 
jurj  to  truth  or  knowledge,  I  may  have  reason  to  think 
their  use  is  not  answerable  to  the  great  stress  which 
seems  to  be  laid  on  them,  and  I  may  warn  men  not  to 
make  an  ill  use  of  them,  for  the  confirming  themselves  in 
error."* 

After  what  has  been  just  stated,  it  is  scarcely  necessary 
for  me  again  to  repeat,  with  regard  to  mathematical  axi- 
oms ;  that  although  they  are  not  the  privuiiples  of  our  rea* 
soniog,  either  in  arithmetic  or  geometry,  their  truth  is. 
supposed  or  implied  in  all  our  reasonings  in  both ;  and,  if 
it  were  called  in  question,  our  further  progress  would  be 
impossible.  In  both  of  these  respects,  we  shall  find  them 
analogous  to  the  other  classes  of  primary  or  elemental 
truths  which  remain  to  be  considered. 

Nor  let  it  be  imagined,  from  this  concession,  that  the 
dispute  turns  merely  on  the  meaning  annexed  to  the 
word  principle.  It  turns  upon  an  important  question  of 
fact ;  Whether  the  theorems  of  geometry  rest  on  the  ax- 
iamSj  in  the  same  sense  in  which  they  rest  on  the  defini- 
iions  ?  or  (to  state  the  question  in  a  manner  still  more 
obvious,)  Whether  axioms  hold  a  place  in  geometry  at 

•  liMke'f  Bmsj,  Book  IV.  eh.  tH.  %  14 
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tU  analogoui  to  what  is  occupied  in  natural  philosophyi 
by  those  sensible  phenomena  which  form  the  basis  of  that 
science  ?  Dr.  Reid  compares  them  sometimes  to  the  one 
set  of  propositions  and  sometimes  to  the  other. "i^  If  the 
foregoing  observations  be  just,  they  bear  no  analogy  to 
either. 

Into  this  indistinctness  of  language  Dr.  Reid  was  proba- 
bly led  in  part  by  Sir  Isaac  Newton,  who,  with  a  very  ih 
logical  latitude  in  the  use  of  words,  gave  the  name  of  axir 
ams  to  ihe  laws  ofmotiony'f  and  also  to  those  general  ex- 


*  ^  Mathematics,  once  fairly  establiihed  on  the  foundation  of  a  few 
omM  and  defbtiiUmsy  as  npon  a  rock,  has  grown  from  age  to  age,  aoaatoba- 
coflM  the  loftiest  and  the  most  solid  fabric  that  human  reason  can  boMt.*— 
Suofft  on  ltd.  Powers^  p.  561,  4to  edition. 

^  Lord  Bacon  first  delineated  the  only  solid  foundation  on  which  natml 
ffhUosophy  can  be  bnilt ;  and  Sir  Isaac  Newton  reduced  the  prindplea  ItM 
down  by  Baoon  Into  three  or  fbur  axiomtf  which  he  calls  rs^railtf  ^Mfait- 
pkmmU.  From  these,  togtik9r  wtih  ike  pAmosieiia  obterved  hp  #As  aMUwr, 
wkkk  ke  Ukewite  laya  dcmm  otfirH  prina'piety  he  deduces,  by  strict  reatoa- 
ing,  the  propositions  contained  in  the  third  book  of  his  Principia,  and  fai 
bis  Optics ;  and  by  this  means  has  raised  a  fabric,  which  is  not  UaMe  to 
be  shaken  by  doabtAil  disputation,  but  stands  immoyeable  on  the  baah  of 
self-evident  principles.** — Ibid.    See  also  pp.  647,  648. 

t  Axiomata,  sive  Icg^  Motus.    Vid.  Phiiotophitp  Xaiuralit  Primcipim 
Mtdhemaiica. 

At  the  beginning  too,  of  NewtoB*s  Optics,  the  title  of  axioms  is  given  to 
the  foflowing  propositions : 

Axiom  I. 

<<  The  angles  ot  reflection  and  refraction  lie  in  one  and  the  same  plane 
with  the  angle  of  incidence. 

Axiom  II. 

^  The  angle  of  reflection  Is  equal  to  the  angle  of  Incidence. 

Axiom  III. 

<*  If  the  refracted  ray  be  turned  dhrctly  back  to  the  point  of  incidence, 
it  shall  be  refracted  into  Uie  Hnebefore  deacribed  by  the  Incident  ray. 
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perimental  truths  which  form  the  ground- work  of  our  gene- 
ral reasonings  in  catoptrics  and  dioptrics.  For  such  a 
misapplication  of  the  technical  terms  of  mathematics  some 
apology  might  perhaps  be  made,  if  the  author  had  been 
treating  on  any  subject  connected  with  moral  science ; 
but  surely,  in  a  work  entitled  ^'  Mathematical  Principles 
of  Natural  Philosophy/'  the  word  axiom  might  reason- 
ably have  been  expected  to  be  used  in  a  sense  somewhat 
analogous  to  that  which  every  person  liberally  educated 
is  accustomed  to  annex  to  it,  when  he  is  first  initiated  in- 
to the  elements  of  geometry. 

The  question  to  which  the  preceding  discussion  re« 
lates  is  of  the  greater  consequence,  that  the  prevailing 
mistake  with  respect  to  the  nature  of  mathematical  axioms, 
has  contributed  much  to  the  support  of  a  very  erroneous 
theory  concerning  mathematical  evidence,  which  is,  1  be- 
lieve, pretty  generally  adopted  at  present, — that  it  ail  re- 
solves ultimately  into  the  perception  of  identity  ;  and  that 
it  is  this  circumstance  which  constitutes  the  peculiar  and 
characteristical  cogency  of  mathematical  demonstration. 


Axiom  IV. 

*  KellWMHiaa  •«(  of  the  rarer  nedinm  into  khm  denier,  is  made  towarde 
*•  ptipeadienlar ;  tbat  ia,  ao  tiuKt  the  angle  of  refraoCion  be  leaa  than  Uie 
aagie  of  inddcttee. 

Axiom  V. 

MTlie  alae  ef  incidence  is  either  accurately,  or  Tery  nearly  in  a  giren 
raaio  to  the  rine  of  refraction.^ 

VlfhMi  Ae  word  axtmn  ia  und^hitood  by  one  writer  in  the  aente  annexed 
to  it  by  Eaclid,  and  by  hfa  antagoniat  in  the  aenae  here  given  to  it  by  Sir 
lease  Newton,  it  It  not  aarpriaing  that  there  shonld  be  apparently  a  wide 
divenlty  between  their  opiniona  concerning  the  logical  iotportanee  of  tbSi 
elaasof  propoaitioDa. 
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Of  some  of  the  other  arguments  which  have  been  al- 
leged in  favour  of  this  theory,  I  shall  afterwards  have  oc- 
casion to  take  notice.     At  present  it  is  sufficient  for  me  to 

remark,  (and  this  I  flatter  mjself  I  maj  venture  to  do 
with  some  confidence,  after  the  foregoing  reasonings,)  that 
in  so  far  as  it  rests  on  the  supposition  that  geometrical 
truths  are  ultimately  derived  from  Euclid's  axioms,  it  pro- 
ceeds on  an  assumption  totally  unfounded  in  fact,  and  in- 
deed so  obviously  false,  that  nothing  but  its  antiquity  can 
account  for  the  facility  with  which  it  continues  to  be  ad- 
mitted by  the  learned.* 

SECTION  I. 


II. 


Coniimtation  of  the  same  Subject. 

The  difference  of  opinion  between  Locke  and  Reid,  of 
which  I  took  notice  in.  the  foregoing  part  of  this  section, 
appears  greater  than  it  really  is,  in  consequence  of  an  am- 
biguity in  the  word  principle^  as  employed  by  the  latter. 

*  A  late  mathematician  of  consiclerable  ingenuity  and  learnings,  donbtfid, 
It  ahonld  seem,  whether  Euclid  bad  lidd  a  safficiently  broad  frnindolfci  fpr 
taathematical  acience  in  the  axioms  prefixed  to  his  Elements,  baa  tbnigbt 
proper  to  introduce  several  new  ones  of  his  own  invention.  The  firat  of 
these  is,  that  <<  Every  quantity  is  equal  to  itself;"  to  which  he  adds  after- 
wards, that  ^  A  quantity  expressed  one  way  is  equal  to  itself  ^xpnamd 
any  other  way.^ — See  ElemmUs  cf  Mathematical  Awdftit^  by  Pr^fmmr 
Vikoii  ofSahU  Andrew,  We  are  apt  to  smile  at  the  formal  stateMCBl  of 
these  propositions;  and  yet,  according  to  the  theory  alluded  to  in  the  toxt, 
it  is  in  truths  of  this  very  description  that  the  whole  science  of  matbena- 
tics  not  only  begins  but  ends.  Omnes  mathcmaticonim  propositionea  cast 
identical,  et  rcprsesentantur  hac  formula,  "a  =  a.''    This  sentence,  which  I 
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In  its  proper  acceptation,  it  seems  to  me  to  denote  an  as- 
sumption (whether  resting  on  fact  or  on  hypothesis)  upon 
which,  as  a  datum^  a  train  of  reasoning  proceeds ;  and  for 
the  falsity  or  incorrectness  of  which  no  logical  rigour  in 
the  subsequent  process  can  compensate.  Thus  the  gra- 
vitj  and  the  elasticity  of  the  air  are  principles  of  rtoMon- 
img  in  our  speculations  about  the  barometer.  The  equal- 
ity of  the  angles  of  incidence  and  reflection ;  the  propor- 
tionality of  the  sines  of  incidence  and  refraction ;  are 
principles  of  reasoning  in  catoptrics  and  in  dioptrics.  In 
a  sense  perfectly  analogous  to  this,  the  definitions  of 
geometry  (all  of  which  are  merely  hypothetical)  are  the 
first  principles  of  reasoning  in  the  subsequent  demonstra- 
tions, and  the  basis  on  which  the  whole  fabric  of  the 
science  rests. 

I  have  called  this  the  proper  acceptation  of  the  word, 
because  it  is  that  in  which  it  is  most  frequently  used  by 
the  best  writers.  It  is  also  most  agreeable  to  the  literal 
meaning  which  its  etymology  suggests,  expressing  the  ori- 
ginal point  from  which  our  reasoning  sets  out  or  commen- 
ces. 

Dr.  Beid  often  uses  the  word  in  this  sense,  as,  for  ex- 
ample, in  the  following  sentence,  already  quoted  :  ^^  From 
three  or  four  axioms,  which  he  calls  regula  philosophan" 
dif  together  with  the  phenomena  observed  by  the  senses^ 

q«o€e  from  a  diMertation,  published  at  Berlin  aboat  fifty  yean  ago,  expret- 
sea,  in  a  few  words,  wliat  feems  to  be  now  the  preTailing  opinion,  (more  par- 
Healarly  on  the  Continent)  concerning  the  nature  of  mathematical  eridence. 
The  remarks  which  I  have  to  offer  npon  it,  I  delay  till  some  other  qneatioos 
disU  be  prerionsly  considered. 
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a^hieh  he  likiwisi  iaffb  SoM^  Us  JltH  pHntiplts^  NeWt^n 
dedofces,  by  strict  fensoniagi  th<e  proposilioni  contiiiieii 
hi  the  Hard  book  of  biB  PirfaicipU,  and  in  his  Optics.'^ 

On  other  occasioDH)  he  mea  the  tamte  Word  to  denote 
those  tlemmial  truths  (if  I  tna3r  use  the  expression,) 
which  are  virtaally  taken  for  granted  or  assnmed,  in  every 
step  of  our  reasoning ;  and  without  which,  although  no 
eonseqwinees  can  be  directly  inferred  from  them,  a  train  of 
reasoning  would  be  impossibie.  Of  this  kind  in  mathema<*> 
tics,  are  the  curtoma,  or  (as  Mr.  Locke  and  others  fre- 
^entJy  call  them,)  the  maxms  ;  in  physics,  a  belief  of 
ike  continttdnc€  of  the  LakB  of  Nature;  in  all  our  reason- 
iogsi,  without  exception,  a  belief  in  our  own  ideniUtf^  and 
in  the  evidence  of  memory.  Such  truths  are  the  last  eh- 
ments  into  which  reasoning  resolres  itself,  when  subjected 
lo  a  metisphysical  analysis ;  and  which  no  person  but  a 
uetaphysibian  or  a  Ibgician  eirvn  thinks  of  titating  in  the 
fJEHTitk  of  propositimis,  or  ^eren  of  expressing  yerbally  to 
•himself.  It  is  to  truths  of  this  description  that  Locke 
•seems  in  general  tb  apply  the  name  of  maxims  ;  and  in  thh 
sense,  it  is  unquestionably  true,  that  no  science  (not  erea 
geometry)  is  founded  on  maxims  as  its  first  principles. 

Jn  one  sense  -of  the  word  pn^ctpfe,  indeed,  maxims 
'Bia^  be  ckHed  principles  of  reasoning ;  for  the  words  jrrimr 
<iple8  and  elements  are  sometimes  used  as  synonymons. 
Jfor  do  I  take  upon  me  to  ^y  that  this  mode  of  speaking 
is  exceptionable.  All  that  I  assert  is,  that  they  cannot 
Ibe  called  principles  qf  reasoningf  in  the  sense  which  has 
Just  now  been  defined;  and  that  accuracy  requires,  that  the 
irord,  on  wWch  the  whole  tfoestion  hinges,  should  not  be 
med  in  both  senses,  in  the  course  tif  the  iffame  argument. 
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It  is  for  this  retton  that  I  have  employed  the  phrase  prin^i 
eiples  of  reasanit^  on  the  one  occaaioo,  and  eUmenU  of 
reasoning  on  the  other. 

It  is  difficolt  to  find  imexceptioiiable  langu^e  to  mark 
dUstinctions  so  completely  foreign  to  the  ordinary  parpo- 
«s  of  speech  ;  but,  in  the  present  instance,  the  line  of  se* 
paration  is  strongly  and  dearly  drawn  by  this  criteriooy-^ 
Uiat  from  primciplea  of  rcosoiimg  consequences  may  be 
deduced ;  from  what  1  have  called  eUmenU  qf  rtaaonu^, 
none  ever  can. 

A  pfDCUss  of  logical  reasoning  has  been  often  likened  to 
a  chain  supporting  a  weight.  If  this  similitude  be  adopt- 
ed, the  axioms  or  elemental  truths  now  mentioned,  may 
be  compared  to  the  Buccessive  concatenations  which  con- 
nect the  different  links  immediately  with  each  other;  the 
prmcipUs  of  our  reasoning  resemble  the  hook,  or  rather 
the  beam,  from  which  the  whole  is  suspended. 

The  foregoing  observations,  I  am  inclined  to  think,  co- 
hscide  with  what  was,  at  bottom,  Mr.  Locke's  opinion 
on  tUs  subject.  That  he  has  not  stated  it  with  his 
uaisl clearness  and  distinctness,  it  is  impossible  to  deny ; 
at  the  same  time,  I  cannot  subscribe  to  the  following 
severe  criticism  of  Dr.  Reid : 

^*  Mr.  Locke  has  observed,  '  That  intuitive  knowledge 
is  meceneary  to  conned  all  the  steps  of  a  demonstration.' 

''From  this,  I  think,  it  necessarily  follows,  that  in 
every  branch  of  knowledge,  we  must  mAe  use  of  truths 
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that  are  intuitively  known,  in  order  to  deduce  from  them 
Buch  as  require  proof. 

<^  But  I  cannot  reconcile  this  wilh  what  he  sajs,  (section 
81h  of  the  same  chapter ;)  ^  The  necessity  of  this  intui- 
tive knowledge  in  every  step  of  scientificai  or  demonstra- 
tive reasoning,  gave  occasion,  I  imagine,  to  that  mistaken 
axiom,  that  all  reasonings  was  rx  pracognitis  et  pracon- 
cessis,  which  how  far  it  is  mistaken  I  shall  have  occasion 
to  show  more  at  large  when  I  come  to  consider  proposi- 
tions, and  particularly  those  propositions  which  are  call- 
ed maxims,  and  to  show  that  it  is  by  a  mistake  that  they 
are  supposed  to  be  the  foundation  of  all  our  knowledge 
and  reasonings."^ 

The  distinction  which  I  have  already  made  between 
elements  of  reasoning,  and  first  principles  of  reasoning, 
appears  to  myself  to  throw  much  light  on  these  apparent 
contradictions. 

That  the  seeming  diflference  of  opinion  on  this  point  be- 
tween these  two  profound  writers,  arose  chiefly  from  the 
ambiguitiesiof  language,  may  be  inferred  from  the  foUow- 
ing  acknowledgment  of  Dr.  Reid,  which  immediately  fol- 
lows the  last  quotation : 

"  I  have  carefully  examined  the  chapter  on  maxims, 
which  Mr.  Locke  here  refers  to,  and  though  one  wonid 
expect,  from  the  quotation  last  made,  that  it  should  mn 
contrary  to  what  I  have  before  delivered  concerning  first 

•  EHUys  OB  Int.  Powen,  p.  SiS,  4to  edit. 
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principles,  I  find  only  two  or  three  sentences  In  it,  and 
those  chiefly  incidental,  to  which  I  do  not  assent.''"^ 

Before  dismissing  this  subject,  I  must  once  more  re- 
peat, that  the  doctrine  which  I  have  been  attempting  to 
establish,  so  far  from  degrading  axioms  from  that  rank 
which  Dr.  Reid  would  assign  them,  tends  to  identify 
them  still  more  than  he  has  done  with  the  exercise  of 
our  reasoning  powers  ;  inasmuch  as,  instead  of  comparing 
them  with  the  datOy  on  the  accuracy  of  which  that  of  our 
conclusion  necessarily  depends,  it  considers  them  as  the 
vincula  which  give  coherence  to  all  the  particular  links 
of  the  chain  ;  or,  (to  vary  the  metaphor)  as  component 
tlementSf  without  which  the  faculty  of  reasoning  is  incon- 
ceivable and  impossible.! 


*  fiHSyt  on  Int.  Powers,  p.  G43,  4to  edit. 

•f  D*Alembert  has  defined  the  word  primeipU  exactly  in  the  sense  in 
wlilch  I  have  used  it ;  and  haa  expressed  himself  (at  least  on  one  occasion) 
■cwly  aa  I  have  done,  on  the  subject  of  axioms.  He  seems  however  on 
thia,  as  weU  aa  on  some  other  logical  and  metapbjsical  questions,  to  have 
¥wied  a  Uttle  in  his  views  (probably  from  mere  forgetfulness)  in  different 
paota  of  hia  writings. 

**  What  then  are  the  truths  which  are  entitled  to  have  a  place  in  the  cle- 
of  phDoaophy?  They  arc  of  two  kinds  y  tkote  whidkfarm  tks  head  of 
pmri  €f  ik9  ekmiif  and  those  which  are  to  be  found  at  the  points  where 
dIAmi  bnmchea  of  the  chain  unite  together. 

'^I^Btha  of  the  first  kind  are  distinguished  by  this— that  they  do  not  de- 
OB  any  other  truths,  and  that  they  ponsess  within  thcmMlves  the  whole 
of  their  evidence.  Some  of  my  readers  will  be  apt  to  suppose, 
tkmfc  I  htKm  mean  to  speak  of  axiomi ;  but  these  are  not  the  truths  which  I 
iMive  al  pnaent  in  view.  With  respect  to  this  last  class  of  principies^  I 
mnat  refer  to  what  I  have  elsewhere  said  of  them ;  that,  notwithstanding 
tfieir  tmth,  they  add  nothing  to  our  information ;  and  that  the  palpable  evi- 
denoa  which  aoooapanies  them,  amounts  to  nothing  more  than  to  an  expres- 
sm  of  the  aaiiie  idea  by  means  of  two  difierent  terms.    On  such  occasions^ 
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SECTION  II. 


1.  It  is  by  the  immedbte  eTidcBce  mt  coiciawpcn 
that  we  ue  aaiared  of  the  fnsemi  txisiaue  ^  tmr  rarioos 


tkt  «M  «43r  Hwi  t»  w» 
imwd  A  liA^  9t«p.    Accorduigll^, 
liigbeft  FUik  in  phUoMphj,  th«l  tkcj 
iB|p  (bmially  enanckted.'* 

[c^Or  quelles  MBt  les  Writ£i  ^  <i*»€iit  ealRr  4hv  ^fe»  *Ii.mu^  4»  7*»- 
lonphie?  II  y  en  a  de  den  «fii»^  oda  f^/iiMw^  fa  Hrfe?  dt 
pmiU  d»  la  cAmm,  et  edki  ^  « 
■ieuTs  bnnches. 

«LMfMtitdB 

PlitflranI 
erideacc  pilpahic  cc 
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sensations,  whether  pleasant  or  painful ;  of  all  our  affec- 
tions, passions,  hopes,  fears,  desires,  and  rolitions.  It  is 
thus  too  we  are  assured  of  the  present  existence  of  those 
thoughts  which,  during  our  waking  hours,  are  continually 
passing  through  the  mind,  and  of  all  the  different  effects 
which  they  produce  in  furnishing  employment  to  our  in- 
tellectual faculties.  * 
According  to  the  common  doctrine  of  our  best  philoso- 
jihers,*  it  is  by  the  evidence  of  consctoti^e^s  we  are  as- 
sured that  we  ourselves  exist.  The  proposition,  how- 
ever, when  thus  stated,  is  not  accurately  true ;  for  our 
orwn  existence  (as  I  have  elsewhere  observed,!)  is  not  a 
direct  or  immediate  object  of  consciousness,  in  the  strict 
and  logical  meaning  of  that  term.     We  are  conscious  of 

Mtadttom  or  taypotheses,  but)  those  simple  and  acknowledgfed /aef#,  which 
Mr  sciMi  perceive  with  respect  to  the  properties  of  extmuiem.  ^'  The  true 
pfiiktipim  firom  which  we  ought  io  set  out  in  the  different  sciences,  are  sim- 
|de  and  acknowledged  faxi»^  which  do  not  presuppose  the  existence  of  any 
others,  and  which,  of  course,  it  is  equally  vain  to  attempt  explaining^  or  con- 
IMb^  ;  in  physics,  the  fiimiliar  phenomena  which  dally  experience  prescnta 
t»  aiTery  eye  -,  in  geometry^  ike  stmibU  pnpmtitt  of  exMmuUm  ;  In  mecha- 
■ka^  tlie  impenetrability  of  bodies,  upon  which  their  raotnal  actions  de- 
pend ;  in  metaphysics,  the  resuils  of  our  sensations ;  in  morals,  the  original 
and  common  affections  of  the  human  race.^* — \^  Lcs  yrals  principes  d^ou  l^on 
doif  patir  dans  chaque  science,  sont  des  faits  simples  et  rcconnns,  qui  n'ea 
•■ppuiui  point  di^autres,  et  qu^oa  ne  pulsse  par  consequent  ni  ezpllqner  ni 
caateater ;  en  physique  les  pb^nomenes  joumaliers  qae  robeerratlon  d^con- 
Tie  k  tons  les  yeux  ;  en.  geomeirie  let  proprietie  Menaihlet  de  Vetemdue  ;  en 
me  chanlque,  rimpenetrabilit^  des  corps,' source  de  Icur  action  mutuellc}  en 
m^taphysique,  Ic  r^-sultat  de  nos  sensations ;  en  morale,  les  affections  pr^ 
nil^rea  et  ctnmnmies  A  tons  lcs  hommes.** — pp.  90,  i7.] 

lift  cases  of  this  sort,  where  so  much  depends  on  estreme  precisloo  Mid 
nicety  in  the  use  of  words,  it  appears  to  me  to  be  proper  to  Terify  the  fide- 
lity of  my  translations  by  subjoining  the  original  passages. 

*  See,  in  particular,  Campbeirs  Philosophy  of  Rhetoric. 

t  Philosophical  tMsysj  p.  7. 

o 
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seDsatioDy  thought^  desire,  volition  :  but  we  are  not  con- 
scious of  the  existence  of  mind  itself ;  nor  would  it  be 
possible  for  us  to  arrive  at  the  knowledge  of  it  (sup- 
posing us  to  be  created  in  the  full  possession  of  all  the  in- 
tellectual capacUie8  which  belong  to  human  nature,)  if  no 
impression  were  ever  to  be  made  on  our  external  senses. 
The  moment  that,  in  consequence  of  such  an  impression, 
a  sensation  is  excited,  we  learn  two  facts  at  once  ; — the 
existence  of  the  sensation,  and  our  own  existence  as  sen- 
tient beings ; — in  other  words,  the  very  first  exercise 
of  consciousness  necessarily  implies  a  belief,  not  only  of 
the  present  existence  of  what  is  felt,  but  of  the  present 
existence  of  that  which  feels  and  thinks  ;  or  (to  employ 
plainer  language)  the  present  existence  of  that  being 
which  I  denote  by  the  words  /  and  myself.  Of  these 
facts,  however,  it  is  the  former  alone  of  which  we  can 
properly  be  said  to  be  conscious,  agreeably  to  the  rigor- 
ous interpretation  of  the  expression.  A  conviction  of 
the  latter,  although  it  seems  to  be  so  inseparable  from  the 
exercise  of  consciousness,  that  it  can  scarcely  be  consi- 
dered as  posterior  to  it  in  the  order  of  iime^  is  yet  (if  I 
may  be  allowed  to  make  use  of  a  scholastic  distinction) 
posterior  to  it  in  the  order  of  nature;  not  only  as  it 
supposes  consciousness  to  be  already  awakened  by  some 
sensation,  or  some  other  mental  aflfection  ;  but  as  it  is 
evidently  rather  a  judgment  accompanying  the  exer- 
cise of  that  power,  than  one  of  its  immediate  intimations 
concerning  its  appropriate  class  of  internal  phenomena. 
It  appears  to  me,  therefore,  more  correct  to  call  the  be- 
lief of  our  own  existence  a  concomitant  or  accessory  of 
the  exercise  of  consciousness,  than  to  say,  that  our  exist- 
ence is  a  fact  falling  under  the  immediate  cognizance  of 
consciousness,  like  the  existence  of  the  various  agreeable 
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or  painful  sensationB  which  external  objects  excite  in  our 
minds. 

2.  That  we  cannot,  without  a  yerj  blameable  latitude 
in  the  use  of  words,  be  said  to  be  consciotis  of  our  per- 
■onal  identity,  is  a  proposition  still  more  indisputable  : 
inasmuch  as  the  very  idea  of  personal  identity  involves 
the  idea  of  time^  and  consequently  presupposes  the  exer- 
cise not  only  of  eonseiauanessy  but  of  memory.  The  be- 
lief connected  with  this  idea  is  implied  in  every  thought 
mnd  every  action  of  the  mind,  and  may  be  justly  regard- 
ed as  one  of  the  simplest  and  most  essential  elements  of  (he 
understanding.  Indeed  it  is  impossible  to  conceive  either 
tn  intellectual  or  an  active  being  to  exist  without  it.  It  is, 
however,  extremely  worthy  of  remark,  with  respect  to 
this  belief,  that,  universal  as  it  is  among  our  species,  no- 
body but  a  metaphysician  ever  thinks  of  expressing  it 
in  words,  or  of  reducing  into  the  shape  of  a  proposition, 
the  truth  to  which  it  relates.  To  the  rest  of  mankind,  it 
forms  not  an  object  of  knowledge  ;  but  a  condition  or  sup- 
position, necessarily  and  unconsciously  involved  in  the 
exercise  of  all  their  faculties.  On  a  part  of  our  constitu- 
tion, which  is  obviously  one  of  the  last  or  primordial  ele- 
ments at  which  it  is  possible  to  arrive  in  analyzing  our  in- 
tellectual operations,  it  is  plainly  unphilosophical  to  sup- 
pose, that  any  new  light  can  be  thrown  by  metaphysical 
discussion.  All  that  can  be  done  with  propriety,  in  such 
cases,  is  to  state  the  fact. 

And  here,  I  cannot  help  taking  riotice  of  the  absurd 
and  inconsistent  attempts  which  some  ingenious  men  have 
made,  to  explain  the  gradual  process  by  which  they  sup- 
pose the  mind  to  be  led  to  the  knowledge  of  its  own  exist- 
ence, and  of  that  continued  identity  which  our  constitu* 
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tion  leads  us  to  ascribe  to  it.  How  (it  has  been  asked) 
does  a  child  come  to  form  the  very  abstract  and  meta- 
physical idea  expressed  by  the  pronoun  /  or  moi  ?  In  an- 
swer to  this  question,  I  have  only  to  observe,  that  when  we 
set  about  the  explanation  of  a  phenomenon,  we  must  pro- 
ceed on  the  supposition  that  it  is  possible  to  resolve  it  into 
some  more  general  law  or  laws  with  which  we  are  already 
acquainted.  But  in  the  case  before  us,  how  can  this  be 
expected,  by  those  who  consider  that  all  our  knowledge 
of  mind  is  derivad  from  the  exercise  of  reflection ;  and 
that  every  act  of  this  power  implies  a  conviction  of  our 
own  existence  as  reflecting  and  intelligent  beings  ?  Eve- 
ry theory,  therefore,  which  pretends  to  account  for  this 
conviction,  must  necessarily  involve  that  sort  of  paralo- 
gism which  logicians  call  a  fdiixo  principii ;  inasmuch 
as  it  must  resolve  the  thing  to  be  explained  into  some  law 
or  laws,  the  evidence  of  which  rests  ultimately  on  the  as- 
sumption in  question.  Fropi  this  assumption,  which  is 
necessarily  implied  in  the  joint  exercise  of  consciousness 
and  memory,  the  philosophy  of  the  human  mind,  if  we 
mean  to  study  it  analytically,  must  of  necessity  set  out ; 
and  the  very  attempt  to  dig  deeper  for  its  foundation,  be- 
trays a  total  ignorance  of  the  logical  rules,  according  to 
which  alone  it  can  ever  be  prosecuted  with  any  hopes  of 
success. 

It  was,  I  believe,  first  remarked  by  Mr.  Prevost  of 
Geneva,  (and  the  remark,  obvious  as  it  may  appear,  re« 
fleets  HHich  honour  on  his  acuteness  and  sagacity)  that  the 
inquiries  concerning  the  mind,  founded  on  the  hypothesis 
of  the  animated  slatue — inquiries  which  both  Bonnet  and 
Condillac  professed  to  carry  on  analytically, — were  in 
truth  altogether  synthetical.     l*o  this  criticism  it  may  be 
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added,  that  their  inquiriesi  in  bo  far  aB  they  had  for  their 
object  to  explain  the  origin  of  our  belief  of  our  own  ex- 
bteocO)  and  of  our  penonal  identity,  aBsumed,  aB  the  prin- 
ciples of  their  ByntheBia,  factB  at  once  less  certain  and 
leBB  familiar  than  the  problem  which  they  were  employed 
to  roBolye. 

Nor  is  it  to  the  metaphysician  only,  that  the  ideas  of 
identity  and  of  personality  are  Camiliar.  Where  is  the  in- 
dividual who  has  not  experienced  their  powerful  influence 
over  his  imagination,  while  he  was  employed  in  reflecting 
on  the  train  of  events  which  have  filled  up  the  past  his- 
jlory  of  his  life;  and  on  that  internal  world,  the  phenomena 
of  which  have  been  exposed  to  his  own  inspection  alone  ? 
On  such  an  occasion,  even  the  wonders  of  external  nature 
aeem  comparatively  insignificant;  and  one  is  tempted 
(with  a  celebrated  French  writer)  in  contemplating  the 
spectacle  of  the  universe,  to  adopt  the  words  of  the  Doge 
of  Genoa  when  he  visited  Versailles — <^  Ce  qui  m'etonne 
le  ploB  ici,  c'est  de  m'y  voir.' 


>»^ 


3.  The  belief  which  all  men  entertain  of  the  existence 
of  the  material  world,  (I  mean  thltiir  belief  of  its  existence 
independently  of  that  of  percipient  beings)  and  their  ex- 
pectation of  the  continued  uniformity  of  the  laws  of  na- 
tore,  belong  to  the  same  class  of  ultimate  or  elemental 
laws  of  thought,  with  those  which  have  been  just  mention- 
ed* The  truths  which  form  their  objects  are  of  an  order 
BO  radically  difierent  from  what  are  commonly  called 
iruthSf  tn  the  popular  acceptation  of  the  word,  that  it 
might  perhaps  be  useful  for  logicians  to  distinguish  them 

•  D'Alembert,  Apologie  de  IXtode. 
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by  some  appropriate  appellation,  such,  for  example,  as 
that  of  metaphysical  or  transcendental  truths.  They  are 
not  principles  or  data  (as  will  afterwards  appear)  from 
which  any  consequence  can  be  deduced  ;  but  form  a  part 
of  those  original  stamina  of  human  reason,  which  are 
equally  essential  to  all  the  pursuits  of  science,  and  to  all 
the  active  concerns  of  life. 

4.  I  shall  only  take  notice  farther,  under  this  head,  of 
the  confidence  which  we  must  necessarily  repose  in  the 
evidence  of  memory  (and  I  may  add,  in  the  continuance 
of  our  personal  identity)  when  we  are  employed  in  carry- 
ing on  any  process  of  deduction  or  argumentation  ;  in  fol- 
lowing out,  for  instance,'  the  steps  of  a  long  mathematical 
demonstration.  In  yielding  our  assent  to  the  conclusion 
to  which  such  a  demonstration  leads,  we  evidently  trust 
to  the  fidelity  with  which  our  memory  has  connected  the 
different  links  of  the  chain  together.  The  reference 
which  is  often  made,  in  the  course  of  a  demonstration,  to 
propositions  formerly  proved,  places  the  same  remark  in 
a  light  still  stronger ;  and  shows  plainly  that,  in  this 
branch  of  knowledge,  which  is  justly  considered  as  the 
most  certain  of  any,  the  authority  of  the  same  laws  of  be- 
lief which  are  recognized  in  the  ordinary  pursuits  of  life, 
is  tacitly  acknowledged.  Deny  the  evidence  of  memory  as 
a  ground  of  certain  knowledge,  and  you  destroy  the  foun- 
dations of  mathematical  science  as  completely  as  if  you 
.were  to  deny  the  truth  of  the  axioms  assumed  by  Euclid. 

The  foregoing  examples  sufficiently  illustrate  the  na- 
ture of  that  class  of  truths  which  I  have  called  Funda- 
mental Laws  of  Human  Belief,  or  Primary  Elements  of 
Human  Reason*    A  variety  of  others,  not  less  important 
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might  be  added  to  the  list  ;^  but  these  I  shall  not  at  pre- 
sent stop  to  eDumerate,  as  my  chief  object,  in  introducing 
the  subject  here,  was  to  explain  the  common  relation  in 
which  they  all  stand  to  deductive  evidence.  In  this 
point  of  view  two  analogies,  or  rather  coincidences, 
between  the  truths  which  we  have  been  last  considering, 
and  the  mathematical  axioms  which  were  treated  of  for- 
merly, immediately  present  themselves  to  our  notice. 

1 .  From  neither  of  these  classes  of  truths  can  any  di- 
rect inference  be  drawn  for  the  farther  enlargement  of  our 
knowledge.  This  remark  has  been  already  shown  to  bold 
universally  with  respect  to  the  axioms  of  geometry  ;  and  it 
applies  equally  to  what  I  have  called  Fundamental  Laws 
of  Human  Belief.  From  such  propositions  as  these,  / 
txisi ;  I  am  the  same  person  to-day  that  I  was  yester- 
day ;  the  material  world  has  an  existence  independent  of 
my  mind  ;  the  general  laws  of  nature  will  continuey  in  fu- 
ture, to  operate  uniformly  as  in  time  pasty  no  inference 
can  be  deduced,  any  more  than  from  the  intuitive  truths 
preBxed  to  the  Elements  of  Euclid.  Abstracted  from 
other  data,  they  are  perfectly  barren  in  themselves ;  nor 
can  any  possible  combination  of  them  help  the  mind  for- 
ward, one  single  step,  in  its  progress.  It  is  for  this  rea- 
son, that  instead  of  calling  them,  with  some  other  writers, 
first  principles y  I  have  distinguished  them  by  the  title  of 
fundamental  laws  of  belief ;  the  former  word  seeming  to 
me  to  denote,  according  to  common  usage,  some  facty  or 


*  Such  for  example,  as  our  belief  of  the  existence  of  efficient  causes ; 
our  belief  of  the  existence  of  other  iAtellig^nt  beings  besides  ourselves, 
he.  kc. 
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some  suppoiitiony  from  wbich  a  seriea  of  coosequencci 
may  be  dedaced. 

If  the  account  now  given  of  these  laws  of  belief  be  jat t, 
the  great  argument  which  has  been  commonly  urged  in 
support  of  their  authority,  and  which  manifestly  confounds 
them  with  what  are  properly  called  principles  of  reasof^ 
ing,^  is  not  at  all  applicable  to  the  subject ;  or  at  least 
does  not  rest  the  point  in  dispute  upon  its  right  founda- 
tion. If  there  were  no  first  principles  (it  has  been  said) 
or,  in  other  words,  if  a  reason  could  be  given  for  every 
thing,  no  process  of  deduction  codd  possibly  be  brought 
to  a  conclusion.  The  remark  is  indisputably  true  ;  but  it 
only  proves  (what  no  logician  of  the  present  times  will  vea- 

*  Aristotle  hiBiaelf  has  aiore  than  omet  made  this  remark ;  more  partico* 
larlj,  in  discuming^  the  absurd  question,  Whether  it  be  possible  for  the 
same  thing  to  be  and  not  to  be  ?  A^uo-t  /i  x«ti  tkto  ATrotftiKfuvcLt  Tirtc  J^l 

Kflti  Ti?«f  ov  S'u.  ixmc  fxtf  ya.^  AWftyratf  Aiijfarov  A7ro^ti(tf  ufAS,  us  Air%tp%f 
yA^  Af  /Sa/i^ai*  'a^rt  fAnif*  'iwrmt  fifaci  A^ti'M^n.^-^ArMot,  Metapkys,  Vol. 
IL  p.  873.  Edit.  Da  Va). 

"  But  there  are  some  who,  through  ignorance,  make  an  attempt  to  prore 
even  this  principle,  (that  it  is  impossible  for  the  same  thing  to  be  and  not  to 
be.)  For  it  is  a  mark  of  ignorance,  not  to  be  able  to  disting^utBh  thoke 
things  which  ought  to  be  demonstrated  from  things  of  which  no  demea*- 
stration  should  be  attempted.  In  truth,  it  is  altogether  impossible  that  eyerj 
thing  should  be  susceptible  of  demonstration  j  otherwise  the  process  wooM 
extend  to  infinity,  and,  after  all  our  labour,  nothing  would  be  gained."  la 
the  sentence  immediately  preceding  this  quotation,  Aristotle  calls  the  max- 
im in  question,  fitfiASorArn  ratf  A^^mf  wAo-m^  ^the  most  certain  of  all  prin- 
ciples," 

To  the  same  purpose  Dr.  Reid  has  said :  "  I  hold  it  to  be  certain  and  even 
demonstrable,  that  all  knowledge  got  by  reasoning  must  be  built  on  6rst 
priDciples.  This  (he  adds)  is  as  certain  as  that  every  house  must  have  a 
foundation.**— £#«ay«  on  Int.  Powersj  p.  558. 4to  edit. 
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tare  to  denj)  that  the  mathematician  could  not  demon- 
Btrate  a  single  theorem,  unless  he  were  first  allowed  to  laj 
down  his  definitions  ;  nor  the  natural  philosopher  explain 
or  account  for  a  single  phenomenon,  unless  he  were  allow- 
ed to  assume,  as  acknowledged  facts,  certain  general  laws 
of  nature.  What  inference  does  this  afford  in  favour  of 
that  particular  class  of  tnif  hs  to  which  the  preceding  ob- 
servations relate,  and  against  which  the  ingenuity  of  mo- 
dern sceptics  has  been  more  particularly  directed  ?  If  I 
be  not  deceived,  these  truths  are  still  more  intimately 
connected  with  the  operations  of  the  reasoning  faculty 
than  has  been  generally  imagined ;  not  as  the  principles 
(m^X^i)  from  which  our  reasonings  set  out,  and  on  which 
they  ultimately  depend  ;  but  as  the  necessary  conditions 
on  which  every  step  of  the  deduction  tacitly  proceeds ; 
or  rather  (if  I  may  use  the  expression)  as  essential  elc- 
nenta  which  enter  into  the  composition  of  reason  itself. 

2.  In  this  last  remark,  I  have  anticipated,  in  some  mea- 
aare,  what  I  had  to  state  with  respect  to  the  second  coin- 
cidence alluded  to,  between  mathematical  axioms,  and  the 
other  propositions  which  I  have  comprehended  under  the 
general  title  of  fundamental  laws  of  human  belief.  As 
the  truth  of  axioms  is  virtually  presupposed  or  implied  in 
the  successive  steps  of  every  demonstration,  so,  in  every 
step  of  our  reasonings  concerning  the  order  of  Nature,  we 
proceed  on  the  supposition,  that  the  laws  by  which  it  ia 
regvlated  will  continue  uniform  as  in  time  past;  and  thai 
the  material  universe  h<vsan  existence  independent  of  our 
perceptions.  I  need  scarcely  add,  that,  in  all  our  rea- 
sonings whatever,  whether  they  relate  to  necessary  or  to 
contingent  truths,  our  own  personal  identity,  and  the  evi 

H 
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other  class  have  unfortunately  been  raised,  by  the  scep- 
tical controversies  of  modem  times,  to  a  conspicuous  ranic 
in  the  philosophy  of  the  human  mind.  I  have  thought  it 
more  advisable,  therefore,  to  bestow  on  the  latter  an  ap- 
propriate title  of  their  own  ;  without  however  going  so  far, 
as  to  reject  altogether  the  phraseology  of  those  who  have 
annexed  to  the  word  axiom  a  more  enlarged  meaning 
than  that  which  I  have  usually  given  to  it.  Little  incon- 
venience, indeed,  can  arise  from  this  latitude  in  the  use  of 
the  term ;  provided  only  it  be  always  confined  to  those 
ultimate  laws  of  belief,  which,  although  they  form  the  first 
elements  of  human  reason,  cannot  with  propriety  be  rank- 
ed among  the  principles  from  which  any  of  our  scientific 
conclusions  are  deduced. 

Corresponding  to  the  extension  which  some  late  writers 
have  given  to  axiomSy  is  that  of  the  province  which  they 
have  assigned  to  intuition  ;  a  term  which  has  been  applied, 
by  Dr.  Beattie  and  others,  not  only  to  the  power  by  which 
we  perceive  the  truth  of  the  axioms  of  geometry,  but  to 
that  by  which  we  recognize  the  authority  of  the  funda- 
mental laws  of  belief,  when  we  hear  them  enunciated  in 
language.  My  only  objection  to  this  use  of  the  word  is, 
that  it  is  a  departure  from  common  practice ;  according  to 
which,  if  I  be  not  mistaken,  the  proper  objects  of  intuition 
are  propositions  analogous  to  the  axioms  prefixed  to  Eu- 
clid's Elements.  In  some  other  respects,  this  innovation 
might  perhaps  be  regarded  as  an  improvement  on  the  very 
limited  and  imperfect  vocabulary  of  which  we  are  able  to 
avail  ourselves  in  our  present  discussions."^ 

*  According  to  Locke,  we  have  the  knowledge  of  our  own  existence  by 
intuition;  of  the  existence  of  God  by  demotutratttm  ;  and  of  other  things  by 
sensation.    Eook  iv.  Chap.  9.  §  2. 
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To  the  class  of  truths  which  I  have  here  called  laws  of 
belief y  or  elements  of  reason^  the  title  of  principles  of  com- 
$non  sense  was  lone;  ago  given  by  Father  Buffier,  whose 
language  and  doctrine  concerning  them  b^ars  a  very  stri* 
king  resemblance  to  those  of  some  of  our  later  Scotish  lo- 
gicians. This,  at  least y  strikes  nie  as  the  meaning  which 
these  writers  in  general  annex  to  tlie  phrase  ;  although  all 
of  them  have  frequently  employed  it  with  a  far  greater 
degree  of  latitude.  When  thus  limited  in  its  acceptation, 
it  is  obviously  liable,  in  point  of  scientific  accuracy,  to 
two  very  strong  objections,  both  of  which  have  been  al- 
ready  sufficiently  illustrated.  The  first  is,  that  it  applies 
the  appellation  of  principles  to  laws  of  belief  from  which 
no  inference  can  be  deduced ;  the  second,  that  it  refers 
the  origin  of  these  laws  to  common  sense.^  Nor  is  this 
phraseology  more  agreeable  to  popular  use  than  to  logical 
precision.  If  we  were  to  suppose  an  individual,  whose 
conduct  betrayed  a  disbelief  of  his  own  existence,  or  of 
his  own  identity,  or  of  the  reality  of  surrounding  objects. 


This  use  of  the  word  intuition  seems  to  be  somewhat  arbitrary.  The  re- 
ality of  our  own  existence  is  a  truth  which  bears  as  little  analogy  to  the 
axioms  of  mathematics,  as  any  other  primary  truth  whatever.  If  the  pro- 
yinee  of  intuition^  therefore,  be  extended  as  far  as  it  has  been  carried  by 
Locke  in  the  foregtiing  sentence,  it  will  not  be  easy  to  give  a  good  reason 
why  it  should  not  be  enlarged  a  little  farther.  The  words  intuition  and  ife- 
ntofistratfon,  it  must  not  be  forgotten,  have,  both  of  them,  an  etjrmological 
reference  to  the  sense  of  seeing ;  and  when  we  wish  to  express,  in  the 
strongest  tcrnu*,  the  most  complete  evidence  which  can  be  set  before  the 
mind,  we  compare  it  to  the  light  of  noon-day  *, — in  other  words,  we  compare 
it  to  what  Mr.  Locke  here  attempts  to  degrade,  by  calling  it  tite  evidence 
of  sensation. 

*  See  the  preceding  port  of  this  section,  with  respect  to  the  word  ^n- 
ciplc;  and  the  Account  of  Reid's  Life,  for  some  remarks  on  the  proper 
meaning  of  the  phrase  common  swse. 
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it  would  bj  no  means  amount  to  an  adequate  deBcription 
of  his  condition  to  say,  that  he  was  destitute  of  cemmon 
sense.  We  should  at  once  pronounce  him  to  be  destitute 
of  reasofiy  and  would  no  longer  consider  him  as  a  fit  subject 
of  discipline  or  of  punishment.  The  former  expression, 
indeed,  would  only  imply  that  he  was  apt  to  fall  into  ab- 
surdities and  improprieties  in  the  common  concerns  of 
life.  To  denominate,  therefore,  such  laws  of  belief  as  we 
liave  now  been  considering,  constituent  elements  of  human 
reason^  while  it  seems  quite  unexceptionable  in  point  of 
technical  distinctness,  cannot  be  justly  censured  as  the 
riightest  deyiation  from  our  habitual  forms  of  speech.  On 
the  same  grounds,  it  may  be  fairly  questioned,  whether 
the  word  reason  would  not  on  some  occasions,  be  the  best 
substitute  which  our  language  affords  for  intuitionj  in 
that  enlarged  acceptation  which  has  been  given  to  it  of 
late.  If  not  quite  so  definite  and  precise  as  might  be 
wished,  it  would  be  at  least  employed  in  one  of  those  sig- 
nifications in  which  it  is  already  familiar  to  every  ear; 
whereas  the  meaning  of  intuitiouy  when  used  for  the  same 
purpose,  is  stretched  very  far  beyond  its  ordinary  limits. 
And  in  cases  of  this  sort,  where  we  have  to  choose  be- 
tween two  terms,  neitherof  which  is  altogether  unexcep- 
tionable, it  will  be  found  much  safer  to  trust  to  the  con- 
text for  restricting,  in  the  reader's  mind,  what  is  too  ge- 
neral, than  for  enlarging  what  use  has  accustomed  us  to 
interpret  in  a  sense  too  narrow. 

I  must  add  too,  in  opposition  to  the  high  authorities  of 
Dr.  Johnson  and  Dr.  Bcaltie,"^  that,  for  many  years  past, 

*  Dr.  Johnson^s  definition  of  Reason  T?a9  before  quoted.    The  following: 
i0  that  fgivetk  by  Dr.  Beattic. 


62  £L£M£NTS   OF   THE   PHILOSOPHY         [CHAP.  I. 

reason  has  been  verj  seldom  used  by  philosophical  wri- 
tersy  or  indeed  by  correct  writers  of  any  description,  as 
synonymous  with  the  power  of  reasoning.  To  appeal  to 
the  light  of  human  reason  from  the  reasonings  of  the 
schoolsy  is  surely  an  expression  to  which  no  good  objec- 
tion can  be  made,  on  the  score  either  of  vagueness  or  (tf 
novelty.  Nor  has  the  etymological  affinity  between  these 
two  words  the  slightest  tendency  to  throw  any  obscurity 
on  the  foregoing  expression.  On  the  contrary,  this  affi- 
nity may  be  of  use  in  some  of  our  future  arguments,  by 
keeping  constantly  in  view  the  close  and  inseparable  con- 
nexion which  will  be  afterwards  shown  to  exist  between 
the  two  different  intellectual  operations  which  are  thui 
brought  into  immediate  contrast. 

The  remarks  which  I  have  stated  in  the  two  preceding 
sections,  comprehend  every  thing  of  essential  importance 
which  I  have  to  offer  on  this  article  of  logic.  But  the 
space  which  it  has  occupied  for  nearly  half  a  century,  in- 
some  of  the  most  noted  philosophical  works  which  have 
appeared  in  Scotland,  lays  me  under  the  necessity,  before 
entering  on  a  new  topic,  of  introducing  in  this  place,  a 
few  critical  strictures  on  the  doctrines  of  my  predeces- 
sors. 


'^  Reason  is  used  by  those  who  arc  most  accurate  in  distinguishing^,  to  sig- 
nify that  power  of  the  human  mind  by  which  we  draw'  inferences,  or  by 
which  we  are  convinced,  that  a  relation  belongs  to  two  ideas,  oi^  account  of 
our  having  found  that  these  ideas  bear  certain  relations  to  other  ideas.  In 
a  word,  it  is  that  faculty  which  enables  uh,  from  relations  or  ideas  that  are 
known,  to  investigate  such  as  are  unknown,  and  without  which  we  never 
could  proceed  in  the  discovery  of  truth  a  single  step  beyond  first  principles 
or  intuitive  axioms.'' — Ettayon  Truths  Part  I.  Chap.  i. 
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SECTION  III. 

Continuation  of  the  Subject. — Critical  Remarks  on  some 
late  Controversies  to  which  it  has  given  rise. — Of  the 
Appeals  which  Dr.  Reid  and  some  other  Modern  Wri- 
ters have  madey  in  their  Philosophical  DiscussionSy  to 
Common  Sense^  as  a  Criterion  of  Truth. 

I  OBBRRVRD,  in  a  former  part  of  this  work,  that  Dr. 
Reid  acknowledges  the  Berkcleian  system  to  be  a  logical 
consequence  of  the  opinions  universally  admitted  by  the 
learned  at  the  time  when  Berkeley  wrote.  In  the  earlier 
part  of  bis  own  life,  accordingly,  he  informs  us,  that  hc 
vaa  actually  a  convert  to  the  scheme  of  immaterialism  ;  a 
Bcheme  which  he  probably  considered  as  of  a  perfectly  in- 
ofiensive  tendency,  as  long  as  he  conceived  the  existence 
of  the  material  world  to  be  the  only  point  in  dispute. 
Finding,  however,  from  Mr.  Hume's  writings,  that,  alone; 
with  this  paradox,  the  ideal  theory  necessarily  involved 
various  other  consequences  of  a  very  different  nature,  he 
was  led  to  a  careful  examination  of  the  data  on  which  it 
rested;  when  he  had  the  satisfaction  to  discover  that  its 
only  foundation  was  a  ht/pothesisj  unsupported  by  any 
evidence  whatever  but  the  authority  of  the  schools.^ 


*  It  was  not,  therefore,  (as  has  very  grcncrally  been  imagined  by  the  fol- 
iowera  of  Berkeley)  from  any  apprehension  of  danger  in  his  argument 
against  the  existence  of  nuiiter,  that  Reid  was  induced  to  call  in  question 
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From  tbis  important  concession  of  a  most  impartial  and 
competent  judge,  it  may  be  assumed  as  a  fact,  that  till  tlie 
refutation  of  the  ideal  theory  in  his  own  "  Inquiry  into  the 
Human  Mind,"  the  partizans  of  Berkeley's  system  re- 
mained complete  masters  of  the  controversial  field ;  and 
yet,  during'the  long  period  which  intervened,  it  is  well 
known  how  little  impression  that  system  made  on  the  be- 
lief of  our  soundest  philosophers.  Many  answers  to  it 
were  attempted,  in  the  meantime,  by  various  authors,  both 
in  this  country  and  on  the  Continent ;  and  by  one  or  other 
of  these,  the  generality  of  the  learned  professed  them- 
selves to  be  convinced  of  its  futility  ; — the  evidence  of 
the  conclusion  (as  in  many  other  cases)  supporting  the 
premises,  and  not  the  premises  the  conclusion.*^     A  very 


the  ideal  theory ;  but  because  he  thoug^ht  that  Mr.  Hutpc  had  clearly  showB, 
by  turning'  Berkeley's  weapons  as^inst  himself,  that  this  theory  was  eqoal- 
ly  BubTCrsiTe  of  the  existence  of  mind.  The  ultimate  object  of  Berkeley 
and  of  Reid  was  precisely  the  same;  the  one  asserting  the  existence  of  mat- 
ter from  the  very  same  motive  which  led  the  other  to  deny  it. 

%Vhcn  I  speak  of  Reid's  attertmff  the  erUtence  of  matter j  I  do  not  allade  to 
any  new  proofs  which  he  has  produced  of  the  fact.  Tliis  he  rests  on  the 
evidence  of  sense,  as  he  rests  the  existence  of  the  mind  on  the  evid«ice  of 
consciousness.  All  that  he  professes  to  have  done  is,  to  show  the  incoii- 
clusivenesa  of  Berkeley's  argument  against  the  former,  and  that  of  Hmne 
against  the  latter,  by  refuting  the  ideal  h^'pothcsis  which  is  the  commoii 
foundation  of  both. 
^  *  The  impotent,  though  ingenious  attempt  of  Berkeley  (not  many  years 
after  the  date  of  his  physical  publications)  to  shake  the  foundations  of  the 
newly-invented  method  of  Fluxions,  created,  in  the  public  mind,  a  strong 
prejudice  against  him,  as  a  sophistical  and  paradoxical  disputant  j  and  operat- 
ed as  a  more  powerful  antidote  to  the  scheme  of  immaterialism,  than  all  the 
reasonings  which  his  contemporaries  were  able  to  oppose  to  it.  This  nnfa- 
Tourable  impression  was  afterwards  not  a  little  confirmed,  by  the  ridicule 
which  he  incurred  in  consequence  of  his  pamphlet  on  the  virtues  of  Tar-wa- 
ter 9  a  performance,  however,  of  which  it  is  but  justice  to  add,  that  it  cosf 
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curious  anecdote,  in  illustration  of  this,  is  mentioned  in 
the  life  of  Dr.  Berkeley.  After  the  publication  of  his 
book,  it  appears  that  he  had  an  interview  with  Dr.  Clarke  ; 
in  the  course  of  which,  Clarke  (it  is  said)  discovered  a 
manifest  unwillingness  to  enter  into  the  discussion,  and 
was  accused  bj  Berkeley  of  a  want  of  candour.^  The 
storj  (which,  if  I  recollect  right,  rests  on  the  authority 
of  Whiston)  has  every  appearance  of  authenticity  ;  for  as 
Clarke,  in  common  with  his  antagonist,  regarded  the  prin- 
ciples of  the  ideal  theory  as  incontrovertible,  it  was  per- 
fectly impossible  for  him,  with  all  his  acuteness,  to  detect 
the  flaw  to  which  Berkeley's  paradox  owed  its  plausibility. 
In  such  circumstances,  would  it  have  been  unphilosophi- 
cal  in  Clarke  to  have  defended  himself,  by  saying :  **  Your 
conclusion  not  only  contradicts  those  perceptions  of  my 
senses,  the  evidence  of  which  I  feel  to  be  irresistible ;  but 
by  annihilating  space  itself  as  an  external  existence,  bids 
defiance  to  a  conviction  inseparable  from  the  human  un- 
derstanding ;  and,  therefore,  although  I  cannot  point  out 
the  precise  oversight  which  has  led  you  astray,  there  must 
necessarily  be  some  error,  cither  in  your  original  data^ 
or  in  your  subsequent  reasoning."  Or,  supposing  Clarke 
to  have  perceived,  as  clearly  as  Reid,  that  Berkeley's 
reasoning  was  perfectly  unexceptionable,  might  he  not 

tains  a  great  deal  more,  both  of  fiound  philosophy  and  of  choice  leaminn^, 
than  conid  hare  been  expected  from  the  subject. 
•  Philosophical  Essays,  Note  E. 

That  Clarke  "would  look  upon  the  Berkeleian  theory  with  more  than  common 
feeling^  of  suspicion  and  alarm,  may  be  easily  conceived^  when  it  is  recol- 
lected that,  by  denying  the  independent  existence  both  of  space  and  of  Itiiie, 
it  put  an  end  at  once  to  his  celebrated  argument  a  priori^  for  the  existence 
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bave  added ;  ^*  Tbe  conclusion  which  it  involves  is  a 
demonstration  in  the  Form  of  a  reductio  ad  absurdum,  of 
tbe  soundness  of  the  ideal  theory,  on  which  the  whole  of 
your  argument  is  built  ?"* 

I  am  far  from  supposing  that  Berkeley  would  have  ad- 
mitted this  consideration  as  decisive  of  the  point  in  dis- 
pute. On  the  contrary,  if  appears  from  his  writings,  that 
the  scheme  of  immaterialism  was,  in  his  opinion,  more 
agreeable  to  popular  belief,  than  the  received  theories  of 
philosophers  concerning  the  independent  existence  of  thd 
external  world ;  nay,  that  he  considered  it  as  one  of  the 
ttiany  advantages  likely  to  result  from  the  universal  adop- 
tion of  his  system,  that  men  would  thereby  be  reduced 
from  paradoxes  to  common  sense.** 

*  I  aeknowlHfe,  tery  readily,  that  the  force  of  this  imlirect  mode  oC 
reaaonini^  is  eseentially  diflcrent  in  mafhematics,  from  mrhat  it  is  in  the 
branchen  of  knowledgre  ^  for  the  objects  of  mathematics  (as  will  afterwards 
more  fully  appear)  not  bem^frufky  but  systematical  connexion  and  cousisten* 
ey,  whenever  two  contradictory  propositions  occur,  embracing^  evidently  the 
<m}y  possible  suppositions  on  the  point  in  question,  if  the  one  can  be  showa 
to  be  incompatible  with  the  definitions  or  hypotheses  on  which  the  science 
is  founded,  this  may  be  rejrarded  as  perfectly  equivalent  to  a  direct  proof 
of  the  le^ritimacy  of  the  opposite  conelusion.  In  the  other  sciences,  tba 
ferce  of  a  redveiio  ad  ahmrduM  depends  entirely  on  the  maxim,  ^  That 
truth  is  always  consistent  with  itself;**  a  maxim  which,  however  certain, 
rests  evidently  on  grounds  of  a  more  abstract  and  metaphysical  nature  thaa 
the  indirect  demonstrations  of  geometry.  It  is  a  maxim,  at  the  same  time, 
to  which  the  most  sceptical  vrriters  have  not  been  able  to  refuse  thehr  tes- 
timony. *'  Truth  (says  Mr.  Hume  himseK)  Mr  om  tMng^  but  errors  are  nmn- 
berless,  and  every  man  has  a  difierent  one.** 

The  «ni7y,  or  systematical  eonsintency  of  truth,  is  a  subject  whieh  wdD 
deserves  to  be  farther  prosecuted.  It  involves  many  important  consequea* 
ees,  of  which  Mr.  Hume  does  not,  from  the  general  spirit  of  his  philosophy, 
seem  to  have  been  suiBclently  aware. 
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The  queBtion,  however,  if  not  decided  by  this  discus- 
tion,  would  at  least  have  been  brought  to  a  short  and  sim- 
ple issue ;  for  the  paramount  authority  of  the  common 
■ense  or  common  reason  of  mankind  being  equally  re- 
cognized by  both  parties,  all  that  remained  for  their 
examination  was,  whether  the  belief  of  existence,  or  that 
the  non-existence  of  matter,  was  sanctioned  by  this  su- 
preme tribunal  ?  For  ascertaining  this  point,  nothing  more 
was  necessary,  than  an  accurate  analysis  of  the  meaning 
annexed  to  the  word  existence :  which  analysis  would 
kave  at  once  shown,  not  only  that  we  are  irresistibly  led 
Id  ascribe  to  the  material  world  all  the  independent  reality 
which  this  word  expresses,  but  that  it  is  from  the  mate- 
lial  world  that  our  first  and  most  satisfactory  notions  of  ex- 
isience  are  drawn.  The  mathematical  affections  of  matter 
(extension  and  figure)  to  which  the  constitution  of  the 
mind  imperiously  forces  us  to  ascribe  an  existence,  not 
only  independent  of  our  perceptions,  but  necessary  and 
eternal,  jnight  more  particularly  have  been  pressed  upon 
Berkeley,  as  proofs  how  incompatible  his  notions  were 
with  those  laws  of  belief,  to  which  the  learned  and  the 
unleamed  must  in  common  submit. '(^ 

But  farther,  (in  order  to  prevent  any  cavil  about  the 
foregoing  illustration,)  we  shall  suppose  that  Clarke  had 
anticipated  Hume  in  perceiving  that  the  ideal  theory  went 
to  the  annihilation  of  mind  as  well  as  o{ matter;  and  that 
lie  had  succeeded  in  proving,  to  the  satisfaction  of  Berke^ 
ley,  that  nothing  existed  in  the  universe  but  impressions 
and  ideas.  Is  it  possible  to  imagine,  that  Berkeley  would 
not  immediately  have  seen  and  acknowledged,  that  a  theory 
which  led  to  a  conclusion  directly  contradii^ted^  by  the 

•  See  Note  (B.) 
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evidence  of  consciousnesSy  ought  not,  out  of  respect  to 
ancient  authority,  to  be  rashly  admitted ;  and  that,  in  tlie 
present  instance,  it  was  much  more  philosophical  to  ar- 
gue  from  the  conclusion  against  the  hypothesis,  than  to  ar- 
gue from  the  hypothesis  in  proof  of  the  conclusion  ?  No 
middle  course,  it  is  evident,  was  left  him  between  such  aa 
acknowledgment,  and  an  unqualified  acquiescence  in  those 
very  doctrines  which  it  was  the  great  aim  of  his  system  te 
tear  up  by  the  roots. 

The  two  chief  objections  which  I  have  heard  urge4 
against  this  mode  of  defence,  are  not  perfectly  consistent 
with  each  other.  The  one  represents  it  as  a  presump' 
tuous  and  dangerous  innovation  in  the  established  rules  of 
philosophical  controversy,  calculated  to  stifle  entirely  a 
spirit  of  liberal  inquiry :  while  the  other  charges  its  aih 
thors  with  all  the  meanness  and  guilt  of  literary  plagiarism. 
I  shall  ofier  a  few  slight  remarks  upon  each  of  these  accu- 
sations. 

1.  That  the  doctrine  in  question  is  not  a  new  one,  nor 
even  the  language  in  which  it  has  been  recently  stated  an 
innovation  in  the  received  phraseology  of  logical  science, 
has  been  shown  by  Dr.  Reid,  in  a  collection  of  very  inte- 
resting quotations,  which  may  be  found  in  different  parts 
of  his  Essays  on  the  Intellectual  Powers  of  Man,  more  par- 
ticularly in  the  second  chapter  of  the  sixth  essay.  Nor 
haa  this  doctrine  been  generally  rejected  even  by  those 
writers  who,  in  their  theories,  have  departed  the  farthest 
from  the  ordinary  opinions  of  the  world.  Berkeley  has 
sanctioned  it  m  the  most  explicit  manner,  ut  a  passage  al- 
ready quoted  from  his  works,  in  which  he  not  only  at- 
tempts the  extraordinary  task  of  reconciling  the  scheme  of 
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naterialiiin  with  the  common  lente  of  mankind,  but  al- 
68  the  verj  circumstance  of  its  conformity  to  the  unso- 
Bticated  judgment  of  the  human  race,  as  a  strong  argu- 
It  in  its  favour,  when  contrasted  with  the  paradoxical 
itrine  of  the  independent  existence  of  matter.  The 
BBt  advocates,  too,  for  the  necessity  of  human  actions » 
«  held  a  similar  language ;  exerting  their  ingenuity  to 
Wy  that  there  is  nothing  in  this  tenet  which  does  not 
fectly  accord  with  our  internal  consciousness,  when  our 
posed  feelings  of  liberty,  with  all  their  concomitant 
^umstances,  are  accurately  analyzed,  and  duly  weigh- 
^  In  this  respect,  Mr.  Hume  forms  almost  a  solitary 
cption,  avowing,  with  the  greatest  frankness,  the  com- 
1)6  repugnance  between  his  philosophy  and  the  laws  of 
ief  to  which  all  m'en  are  subjected  by  the  constitution 
heir  nature.  ^*  I  dine ;  I  play  a  game  at  backgammon ;  I 
iverse,  and  am  happy  with  my  friends ;  and  when,  after 
ft  or  four  hours  of  amusement,  I  would  return  to  these 
calations,  they  appear  so  cold,  so  strained,  and  so  ri- 
dIous,  that  I  cannot  find  in  my  heart  to  enter  into  them 
'  further.  Here,  then,  I  find  myself  absolutely  and 
essarily  determined  to  live,  and  talk,  and  act,  like 
er  people,  in  the  common  affairs  of  life."f 

nUi,  I  own,  appears  to  me  the  only  argument  for  the  scheme  of  nccet 
which  deserves  a  momeDt*s  consideration,  in  the  present  state  of  the 
roversy :  and  it  is  certainly  possible  to  state  it  in  such  a  form  as  to  gvre 
n»  degrree  of  plausibility  to  a  superficial  inquirer.  On  this  point,  how- 
f  m  on  many  others,  owrftrti  and  third  thoughts  will  be  found  perfectly 
Aacidej  a  more  careful  and  profound  examination  of  the  question  infal- 
r  bringing  bacic  to  their  natural  impressions,  those  who  reflect  on  the 
set  with  candour  and  with  due  attention.  Haring  alluded  to  so  very 
rCant  a  controyersy,  I  could  not  help  throwing  out  this  bint  here.  Hm 
icr  prosecution  of  it  would  be  altogether  foreign  to  my  pretcat  porpofe. 
Treatise  of  Human  Nature,  Vol.  I.  p.  407. 
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B?en  Mr.  Hume  himself,  however,  seems  at  Umei,  (o 
forget  his  sceptical  theories,  and  saoctions,  bj  his  owi 
authority,  not  oolj  the  same  logical  maxims,  but  the  sam* 
mode  of  expressing  them,  which  has  been  so  severely  cen* 
•ured  in  some  of  his  opponents.  *^  Those  (he  observes) 
who  have  refused  the  reality  of  moral  distinctions,  may  b$ 
ranked  among  the  disingenuous  disputants.  The  only 
way  of  converting  an  antagonist  of  this  kind,  is,  to  leave 
him  to  himself;  for,  finding  that  nobody  keeps  up  the  con- 
troversy with  him,  'tis  probable  he  will  at  last,  of  himself 
from  mere  weariness,  come  over  to  the  side  of  comnum 
sense  and  reason."^ 

To  the  authorities  which  have  been  already  produce! 
by  Reid  and  his  successors,  in  vindication  of  that  mode 
of  arguing  which  is  now  under  our  review,  I  shall  beg 
leave  to  add  another,  which,  as  far  as  I  know,  has  not  yet 
been  remarked  by  any  of  them  ;  and  which,  while  it  effec- 
tually removes  from  it  the  imputation  of  novelty,  states,  in 
clear  and  forcible  terms,  the  grounds  of  that  respect  to 
which  it  is  entitled,  even  in  those  cases  where  it  is  opposed 
by  logical  subtleties  which  seem  to  baffle  all  our  powers 
of  reasoning. 

^*  What  is  it  (said  some  of  the  ancient  sophists)  which 
constitutes  what  we  call  little,  much,  long,  broad,  small, 
or  great  ?  Do  three  grains  of  corn  make  a  heap  ?  The 
answer  must  be«— No.  Do  four  grains  make  a  heap? 
You  must  make  the  same  answer  as  before. — They  con- 
tinued their  interrogations  from  one  grain  to  another, 
without  end  ;   and  if  you  should  happen  at  last  to  answer, 

*  iDquiry  concerning  the  Principles  of  Morals. 
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kere  is  a  heap,  thejr  pretended  yonr  answer  was  abBurd,  in- 
umucbasit  supposed,  that  one  single  grain  makes  the  dif- 
ference between  what  is  a  heap,  and  what  is  not.  I  might 
proye,  bj  the  same  method,  that  a  great  drinker  is  never 
drunk.  Will  one  drop  of  wine  fuddle  him  ? — No.  Two 
drops,  then  ?  By  no  means :  neither  three  nor  four.  I 
might  thus  continue  mj  interrogations  from  one  drop  to 
another :  and  if,  at  the  end  of  the  990th  drop,  you  answer- 
ed he  is  not  fuddled,  and  at  the  1000th  he  is,  I  should  be 
eirtitlcd  to  infer,  that  one  single  drop  of  wine  makes  the 
ASerence  between  being  drunk  and  being  sober ;  which 
b  absurd.  If  the  interrogations  went  on  from  bottle  to 
bottle,  you  could  easily  mark  the  difference  in  question. 
Bnt  he  who  attacks  you  with  a  sorites,  is  at  liberty  to 
choose  his  own  weapons  :  and  by  making  use  of  the  small- 
eat  conceirable  increments,  renders  it  impossible  for  you 
to  name  a  precise  point  which  fixes  a  sensible  limit  be- 
tween being  drunk  and  being  sober;  between  what  is  lit- 
de  and  what  is  great ;  between  what  is  enough  and  what 
h  too  much.  A  man  of  the  world  would  laugh  at  these 
sophistical  quibbles,  and  would  appeal  to  common  sense; 
to  that  degree  of  knowledge  which,  in  common  life,  is  suffi- 
cient to  enable  us  to  establish  such  distinctions.  But  to 
Ihis  tribunal  a  professed  dialectician  was  not  permitted  to 
resort ;  he  was  obliged  to  answer  in  form  ;  and  if  unable  to 
find  a  solution  according  to  the  rules  of  art,  his  defeat  was 
unavoidable.     Even  at  this  day,  an  Irish  Tutor,*  who 


*  It  11  remarkable  of  this  ingeDious,  eloquent,  and  gallant  n^ion,  that  it 
has  been  for  ages  distinguished  in  the  universities  on  the  Continent,  for  its 
ytoficiency  in  the  school  logic.  Le  Sage  (^ho  seems  to  have  had  a  Tery 
just  idea  of  the  value  of  this  accomplishment)  alludes  to  this  feature  in  the 
Irish  character,  ii^  the  account  given  by  Gil  Bias  ti  his  studies  at  Oviedo. 
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«  Pliiliiim  at  Salummca  with  similar  subtle 
receire  bo  other  answer  but  this, — earn 
Ik  grmermi  €omseni  of  mankind^  si^ciefU- 
ikai  jpMrr  imfemueM  are  falser — would  gain  the 
;    his    anla^nbt    haying    declined    to     defend 
with  those  logical  weapons  with  which  the  assaolt 
been  Bade. 


Had  the  foregoing  passage  been  read  to  the  late  Dr. 
FriestleT,  while  he  was  employed  in  combating  the  wri- 
tiBf  of  Reid,  Oswald,  and  Beattie,  he  would,  I  appre- 
kead«  withool  hesitation,  have  supposed  it  to  be  the 
prodvelioB  of  one  of  their  disciples.  The  fact  is,  it  is  a 
traBsbtion  from  Mr.  Bayle,  an  author  who  was  never  ac- 
ttts^d  of  an  undue  deference  for  established  opinions, 
aad  who  was  himself  undoubtedly  one  of  the  most  subtile 
disputaBts  of  modern  times.  ^ 

Froas  this  quotation  it  clearly  appears,  not  only  that 
the  smbstance  of  the  doctrine  maintained  by  these  phi- 
loaophers  is  of  a  much  earlier  date  than  their  writings; 
btti  that,  in  adopting  the  phrase  common  sense^  to  ex* 
pcess  that  standard  or  criterion  of  truth  to  which  they 
appealed,  they  did  not  depart  from  the  language  previ- 

**  }m  m'appltquai  ansai  A  la  logriqae,  qui  nCapprii  d  raUomner  beaucoup, 
Xr^mm  tant  la  dispute,  que  j*arr£toig  les  passans,  conniw  ou  inconnus,  pour 
krw  |NrM|MMer  dcs  argumens.  Je  m'addressoiB  quelquefois  H  des  figlreb 
HmvaMMi^iu  qui  nc  demandoient  pas  mieux,  ct  i1  falloit  alors,  nous  Toir 
dM^#i«r.  Quels  testes,  quelles  g^maces,  quelles  contorsionH!  nos  yeux 
iM»at  fWlia  de  f^nreur,  et  nos  bouches  ^umantcs.  On  nous  devoit  plutot 
yn^^fcr^  y««r  <k«  poss ^dfa  que  pour  des  philosophes." 

*  i^  im^^h^k  IMctionary,  article  Chrpsippe.  I  have  availed  myself,  in 
^  ^{K^^#  llWMkfttiou  (with  a  few  retrenchments  and  corrections,)  of  that 
^klM  l»^«^  hi  tb«  Eaglith  Biognraphica!  and  Critical  Dictionary. 
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ouBly  in  use  among  the  least  dogmatical  of  their  prede* 
cesBors. 

In  the  passage  just  quoted  from  Bayle,  that  passion  for 
fisputation  which,  in  modern  Europe,  has  so  often  subject- 
ad  the  plainest  truths  to  the  tribunal  of  metaphysical  dis- 
cussion, is,  with  great  justness,  traced  to  the  unlimited 
mfluence  which  the  school  logic  maintained  for  so  many 
ages  over  the  understandings  of  the  learned.  And  al- 
though, since  the  period  when  Bayle  wrote,  this  influ- 
ence has  everywhere  most  remarkablj  declined,  it  has 
jret  left  traces  behind  it,  in  the  habits  of  thinking  and 
jadging  prevalent  among  speculative  men,  which  are  but 
loo  discernible  in  all  the  branches  of  science  connected 
iWith  the  philosophy  of  the  mind.  In  illustration  of  this 
remark,  it  would  be  easy  to  produce  a  copious  list  of  ex- 
amples from  the  literary  history  of  the  eighteenth  centu- 
ry ;  bat  the  farther  prosecution  of  the  subject  here 
would  lead  me  aside  from  the  conclusions  which  I  have 
at  present  in  view.  I  shall  therefore  content  myself 
with  opposing,  to  the  contentious  and  sceptical  spirit 
bequeathed  by  the  schoolmen  to  their  successors,  the 
following  wise  and  cautious  maxims  of  their  master, — 
maxims  which,  while  they  illustrate  his  anxiety  to  guard 
the  principles  of  the  demonstrative  sciences  against  the 
captiousness  of  sophists,  evince  the  respect  which  he 
conceived  to  be  due  by  the  philosopher  to  the  universal 
reason  of  the  faaman  race. 

**  Those  things  are  to  be  regarded  as  first  truths,  the 

credit  of  which  is  not  derived  from  other  truths,   but  is 

knherent  in  themselves.     As  for  probable  truths,  they 

are  such  as  are  admitted  bj  nil  men,  or  bj  the  ginerali- 

E 
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ty  of  men,  or  bj  wise  men;  and,  among  these  last, 
either  bj  all  the  wise,  or  by  the  generality  of  the  wise, 
or  by  such  of  the  wise  as  are  of  the  highest  authority."* 

The  argument  from  Universal  Consent,  on  which  so 
much  stress  is  laid  by  many  of  the  ancients,  is  the  same 
doctrine  with  the  foregoing,  under  a  form  somewhat  dif- 
ferent. It  is  stated  with  great  simplicity  and  force  by  a 
Platonic  philosopher  in  the  following  sentences : 

'<  In  such  a  contest,  and  tumult,  and  disagreement, 
(about  other  matters  of  opinion)  you  may  see  this  one 
law  and  language  acknowledged  by  common  accord. 
This  the  Greek  says,  and  this  the  barbarian  says ;  and 
the  inhabitant  of  the  continent,  and  the  islander;  and 
the  wise,  and  the  unwise/'f 

It  cannot  be  denied,  that  against  this  summary  species 
of  logic,  when  employed  without  any  collateral  lights, 
as  an  infallible  touchstone  of  philosophical  truth,  a  strong 
objection  immediately  occurs.  By  what  test  fit  may 
be  asked)  is  a  principle  of  common  sense  to  be  distin- 

TouToif,  n  rois  ^acifj  h  rots  w-xwo-toic,  toic  /utdXicTA  yrmftfAoify  »«!  tr^of  wf. 
^ArUiot.  Top.  Lib.  I.  cap.  i.  (VoT.  I.  p.  180,  ed.  Du  Val.) 

f  Ey  TOtf-KT^  /t  iroxtfAm  ^  TActt  ^  itAfmnmhA  i/oic  «ty  %f  itao-h  yn  o/uicpmvof 
ftfjLOf  i,  xoyoy,  &c.  Tavta/i  o  *£>x«>  Mytt^  ^  o  BA^^at^oc  Xiyfi,  j  e  nirufofrttf 
^  0  8«xATTioc,  ^  e  0-opoc,  5  0  A0-o^oc^— Jfox.  Tifr,  (speaking  of  the  existence 
of  the  Deity,)  Dis.  I. 

''Una  in  re  coosensio  omnium  gentinm  lex  nature  pntanda  est.^* — Cic.  1. 

TUBC. 

<<MuItum  dare  aolemus  praesnmptioni  omnium  hominnm:  Apad  nos  yeri- 
tatis  argnmeatum  est,  aliquid  omnibus  videri,**  &c.  &c^— <Seii.  £p.  117. 
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gnished  from  one  of  those  prejudices  to  which  the  whole 
human  race  are  irresistiblj  led,  in  the  first  instance,  by 
the  Tery  constitution  of  their  nature  ?  If  no  test  or  cri- 
terion of  truth  can  be  pointed  out  but  universal  consent, 
may  not  'all  those  errors  which  Bacon  has  called  idola 
tribus,  claim  a  right  to  admission  among  the  incontrover- 
tible axioms  of  science?  And  might  not  the  popular  ca- 
vOs  against  the  supposition  of  the  earth's  motion,  which 
10  long  obstructed  the  progress  of  the  Copernican  sys- 
tem, have  been  legitimately  opposed,  as  a  reply  of  para- 
■ount  authority,  to  all  the  scientific  reasonings  by 
which  it  was  supported  ? 

It  is  much  to  be  wished  that  this  objection,  of  which 
Dr.  Reid  could  not  fidl  to  be  fully  aware,  had  been  more 
particularly  examined  and  discussed  in  some  of  his  pub- 
lications, than  he  seems  to  have  thought  necessary. 
From  different  parts  of  his  works,  however,  various  im- 
portant hints  towards  a  satisfactory  answer  to  it  might  be 
easily  collected."^  At  present,  I  shall  only  remark,  that 
although  tmiversalitif  of  belief  is  one  of  the  tests  by 
which  (according  to  him)  a  principle  of  common  sense  is 
characterized,  it  is  not  the  only  test  which  he  represents 
at  essenlial.  Long  before  his  time,  Father  Buffier,  in 
his  excellent  treatise  on  First  Truths,  had  laid  great 
stress  on  two  other  circumstances,  as  criteria  to  be  at- 
tended to  on  such  occasions ;  and  although  I  do  not  re- 
collect any  passage  in  Reid  where  they  are  so  explicitly 
stated,  yet  the  general  spirit  of  his  reasonings  plainly 
shows,  that  he  had  them  constantly  in  view  in  all  the 
practical  applications  of  his  doctrine.     The  first  crite- 

*  See,  Id  perticular,  Eeiays  on  the  Int.  Powers,  p.  566,  et  eeq.  4to.  edit. 
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rion  mentioned  bj  Buffler  is,  <*  That  the  truths  asgiimed 
as  maxims  of  common  sense  should  be  such,  that  it  is 
impossible  for  any  disputant  either  to  defend  or  to  attack 
them>  but  bj  means  of  propositions  which  are  neither 
more  manifest  nor  more  certain  than  the  propositions  in 
question.'*  The  second  criterion  is,  <^  That  their  prac- 
tical influence  should  extend  even  to  those  individuals 
who  affect  to  dispute  their  authority." 

To  these  remarks  of  BuflSer,  it  may.  not  be  altogether 
superfluous  to  add,  that  wherever  a  prejudice  is  found  to 
obtain  universally  among  mankind  in  any  stage  of  socie- 
ty, this  prejudice  must  have  some  foundation  in  the  gene- 
ral principles  of  our  nature,  and  must  proceed  upon  some 
irtitk  or  fact  inaccurately  apprehended,  or  erroneously  ap- 
plied. The  suspense  of  judgment,  therefore,  which  is 
proper  with  respect  to  particular  opinions,  till  they  be 
once  fairly  examined,  can  never  justify  scepticism  with 
respect  to  the  general  laws  of  the  human  mind.  Our  be- 
lief of  the  sun's  motion  is  not  a  conclusion  to  which  we 
are  necessarily  led  by  any  such  law,  but  an  inference 
rashly  drawn  from  the  preceptions  of  sense,  which  do  not 
varrant  such  an  inference.  All  that  we  see  is,  that  a  re- 
lative change  of  position  between  us  and  the  sun  takes 
place ;  and  this  fact,  which  is  made  known  to  lis  by  our 
senses,  no  avbeequent  discovery  of  philosophy  pretends 
to  disprove.  It  is  not,  therefore,  the  evidence  of  percep- 
tion which  is  overturned  by  the  Copernican  system,  but 
t^judgfMnt  or  inference  of  the  understanding,  of  the  rash- 
Bess  of  whkb  every  person  must  be  fully  sensible,  the 
moment  he  is  made  to  reflect  with  due  attention  on  the 
circumstances  of  the  case  ;  and  the  doctrine  which  this 
system  aubeiitules  iasttad  of  our  first  crude  apprehension* 
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on  the  iabject,  is  founded,  not  on  an j  proceii  of  reayoning 
a  priorif  but  on  the  demonstrable  inconsbtency  of  theae 
apprehensions  with  the  various  phenomena  which  our 
perceptions  present  to  us.  Had  Copernicus  not  only 
asserted  the  stability  of  the  Sun,  but,  with  some  of  the 
Sophists  of  old,  denied  that  any  such  thing  as  motion  ex- 
ists in  the  universe,  his  theory  would  have  been  precisely 
analogous  to  that  of  the  non-existence  of  matter  ;  and  no 
answer  to  it  could  have  been  thought  of  more  pertinent 
and  philosophical,  than  that  which  Plato  is  said  to  have 
given  to  the  same  paradox  in  the  mouth  of  Zeno,  by  rising 
ip  and  walking  before  his  eyes. 

2.  If  the  foregoing  observations  be  just,  they  not  on* 
ly  illustrate  the  coincidence  between  Dr.  Reid's  general 
argument  against  those  metaphysical  paradoxes  which  re* 
volt  common  sense,  and  the  maxims  of  philosophical  dis- 
cussion previously  sanctioned  by  our  soundest  reasoners ; 
but  they  go  far,  at  the  same  time,  to  refute  that  charge  of 
plagiarism  in  which  he  has  been  involved,  in  common 
with  two  other  Scotish  writers,  who  have  made  their 
Btand  in  opposition  to  Berkeley  and  Hume,  nearly  on  the 
same  ground.  This  charge  has  been  stated  in  all  its 
force,  in  the  preface  to  an  English  translation  of  Buffier's 
Premieres  Verites,  printed  at  London  in  the  year  1780  ; 
and  it  cannot  be  denied,  that  some  of  the  proofs  alleged 
in  its  support  are  not  without  plausibility.  But  why  sup- 
pose Reid  to  have  borrowed  from  this  learned  Jesuit,  a 
mode  ci  arguing  which  has  been  familiar  to  men  in  all  ages 
of  the  world  ;  and  to  which,  long  before  the  publication 
of  Buffer's  excellent  book,  the  very  same  phraseology 
had  been  applied  by  numberless  other  authors.  On  this 
point,  the  passage  already  quoted  (rem  Bayle  is  of  itself  de- 
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cisire.  The  truth  is,  it  is  a  mode  of  arguing  likel  j  to  occur 
to  everj  sincere  and  enlightened  inquirer,  when  bewilder- 
ed hy  sceptical  sophist  rj  ;  and  which,  during  the  long 
interval  between  the  publication  of  the  Berkeleian  theorj, 
and  thatof  Reid's  Inquirj,  was  the  only  tenable  post  on 
which  the  conclusions  of  the  former  could  be  combated. 
After  the  length  to  which  the  logical  consequences  of  the 
same  principles  were  subsequently  pushed  in  the  Trea- 
tise of  Human  NntureJ^  this  must  have  appeared  com- 
pletely manifest  to  all  who  were  aware  of  the  irresistible 
force  of  the  argument,  as  it  is  there  stated  ;  and,  in  fact, 
this  very  ground  was  taken  as  early  as  the  year  1751,  in 
a  private  correspondence  with  Mr.  Hume,  by  an  intimate 
friend  of  his  own,  for  whose  judgment,  both  on  philoso- 
phical and  literary  subjects,  he  seems  to  have  felt  a  pe- 
culiar deference.^  I  mention  this,  as  a  proof  that  the 
doctrine  in  question  was  the  natural  result  of  the  state  of 
science  at  the  period  when  Raid  appeared ;  and,  conse- 
quently, that  no  a^ument  against  his  originality  in  adopt- 
ing it,  can  reasonably  be  founded  on  its  coincidence  with 
the  views  of  any  preceding  author. 

A  still  more  satisfactory  reply  to  the  charge  of  plagiar- 
ism may  be  derived  from  this  consideration,  that,  in  Buf- 
fier's  Treatise,  the  doctrine  which  has  furnished  the  chief 
ground  of  accusation  is  stated  with  far  greater  precision 
and  distinctness  than  in  Dr.  Reid's ^r«/  publication  on  the 
Human  Mind  ;  and  that,  in  his  subsequent  performances, 
after  he  had  perused  the  writings  of  Buffier,  his  phrase- 
ology became  considerably  more  guarded  and  consistent 
than  before.  ' 

•  See  Note  (C.) 
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If  this  observation  be  admitted  in  the  case  of  Dr.  Reid, 
it  will  be  found  to  appljr  with  still  greater  force  to  Dr. 
Beattie,  whose  language,  in  various  parts  of  his  book,  is  so 
loose  and  unsettled,  as  to  afford  demonstrative  proof  that 
it  was  not  from  Buffier  he  derived  the  idea  of  his  general 
argument.  In  confirmation  of  this,  I  shall  onlj  mention 
the  first  chapter  of  the  first  part  of  his  Essay,  in  which 
he  attempts  to  draw  the  line  between  common  sense  and 
reason  ;  evidently  confounding  (as  many  other  authors  of 
high  reputation  have  done)  the  two  very  diflferent  words, 
reason  and  reasoning.  His  account  of  common  sense,  in 
the  following  passage,  is  liable  to  censure  in  almost  every 
line ;  *^  The  term  common  sense  hath,  in  modern  times, 
been  used  by  philosophers,  both  French  and  British,  to 
signify  that  power  of  the  mind  which  perceives  truth,  or 
commands  belief,  not  by  progressive  argumentation,  but 
by  an  instantaneous,  Instinctive,  and  irresistible  impulse ; 
derived  neither  from  education  nor  from  habit,  but  from 
Mature  ;  acting  independently  on  our  will,  whenever  lis 
object  is  presented,  according  to  an  established  law,  and 
ikerefore  properly  called  sense,''^  and  acting  in  a  similar 

*  Hie  doctrine  of  the  schoolmen  (reriTed  in  later  timet  under  a  form  lome- 
what  modified  by  Locke,)  nrhich  refers  to  tentoHon  the  origin  of  all  our 
ideas,  has  ^ven  rise  to  a  very  unwarrantable  extension  of  the  word  setue,  in 
Hie  writings  of  modem  philosophers.  When  it  was  first  asserted,  that  ^  there 
is  nothing  in  the  intellect  which  does  not  come  to  it  through  the  medium  of 
aenae,**  there  cannot  be  a  doubt  that,  by  this  last  term,  were  understood  ex- 
clnsiTely  onr  powers  of  external  perception.  In  process  of  time,  however, 
it  came  to  be  disooTered,  that  there  are  many  ideas  which  cannot  possibly 
be  traced  to  this  source ;  and  which,  of  consequence,  aflTord  undeniable 
proof  that  the  scholastic  account  of  the  origin  of  our  ideas  is  extremely  im^ 
perfect.  Such  was  certainly  the  logical  inference  to  which  these  discoTer- 
ies  nhould  have  led  ;  but,  instead  of  adopting  it,  philosophers  have,  firom 
the  first,  shown  a  disposition  to  sare,  as  much  as  possible,  the  credit  of  the 
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manner  upon  all,  or  at  least  upon  a  great  majority  of 
mankind,  and  therefore  properlj  called  common  seitbg.'*^ 

<<  Reason,"  on  the  other  hand,  (we  are  told  by  the 
same  author)  **  is  used  by  those  who  are  most  accurate 
in  distinguishing,  to  signify  that  power  of  the  human 
mind  by  which  we  draw  inferences,  or  by  which  we  are 
convinced  that  a  relation  belongs  to  two  ideas,  onaccoimt 
of  our  having  found  that  these  ideas  bear  certain  relations 
to  other  ideas.  In  a  word,  it  is  that  faculty  which  ena* 
bles  us,  from  relations  or  ideas  that  are  known,  to  investi^ 
gate  such  as  are  unknown ;  and  without  which  we  never 
could  proceed  in  the  discovery  of  truth  a  single  step 
beyond  first  principles  or  intuitive  axioms."f  ^'  It  is  ii 
this  last  sense  (he  adds)  that  we  are  to  use  the  word  reo- 
son  in  the  course  of  this  inquiry." 


maxims  in  nrhich  they  bad  been  educated,  by  ^ving^  to  the  urord  tetue  m 
gfreata  latitude  of  meanin(p,  as  to  comprehend  aU  the  various  sources  of  cor 
akaple  ideas,  whatever  theae  sources  may  be.  ^  All  the  ideas  (aaya  Dr. 
Hutcheson)  or  the  materials  oT  our  reasonings  and  judg^inip,  are  received  bf 
some  immediate  powers  of  perception,  internal  or  external,  which  we  may 
call  tenses.**  Under  the  title  of  internal  senses^  accordingly,  many  writers, 
particularly  of  the  medical  profession,  continue  to  this  day  to  comprehend 
nemory  and  imagination,  and  other  faculties,  both  intellectual  and  aeCive.-^ 
(Vid.  HaUer^  Element.  Pkpsiotogiss,  Lib.  xvii.)  Hence  also  the  phiMea 
mora/  feiuc,  the  senses  of  beamtjf  and  karwumpj  and  many  of  the  other  pee«- 
liaritaes  of  Dr.  Hutcheson's  language ;  a  mode  of  speaking  which  waa  after- 
wards carried  to  a  much  more  blameable  excess  by  Lord  Kairaes.  Dr. 
Beattie,  in  the  passage  quoted  above,  has  indirectly  given  his  aanction  to  the 
same  abuse  of  words ;  plainly  supposing  the  phrase  common  sense,  not  only 
to  mean  something  quite  distinct  from  reason,  but  somethin^ir  which  bean 
so  dose  an  analogy  to  the  powers  of  external  sense,  as  to  be  not  improperly 
called  by' the  same  name. 
^  *  Essay  on  Truth,  p.  40.  2d  edit. 
t  Essay  on  Truth,  pp.  36,  37.  2d  edit 
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Tbcie  two  pauagefl  are  severely,  and,  I  think,  juslly, 
animadFerted  on,  in  the  preface  to  the  Eoglisih  transla- 
tioD  of  Buffier's  book,  where  they  are  contrasted  with 
the  definition  of  common  sense  given  by  that  profound 
and  orginal  philosopher.  From  this  definition  it  appears, 
that,  far  from  opposing  common  sense  and  reason  to  each 
other,  he  considers  them  either  as  the  same  faculty,  or 
IS  faculties  necessarily  and  inseparably  councctcd  to- 
gether. ^^  It  is  a  faculty  (he  says)  which  appears  in  all 
neo,  or  at  least  in  the  far  greater  number  of  them,  when 
they  have  arrived  at  the  age  of  reason,  enabling  them  to 
form  a  common  and  uniform  judgment,  on  subjects  esseu- 
connected  with  the  ordinary  concerns  of  life." 


That  this  contrast  turns  out  greatly  to  the  advantage 
of  Buffier,*  must,  I  think,  be  granted  to  his  very  acute 

*  It  »  remarkable  how  lirtlc  attention  the  writings  of  Biiffior  have  at* 
tracted  In  his  own  country,  and  how  very  inadequate  to  iiis  real  eminence 
has  been  the  rank  commonly  amipriied  to  him  among-  French  philofioplirrs. 
ThlftluM  perhaps  been  partly  owing  to  an  nnfortunate  combination  which 
he  thoni^  pv^P^  ^^  make  of  a  variety  of  miscellaiieous  treatises,  of  very 
unequal  merit,  into  a  lartrc  work,  to  which  he  gave  the  name  of  a  Coune  of 
IkeSeiemceM.  Some  of  these  treatiiies,  however,  are  of  great  value;  parti- 
cularly that  on  First  Trutfu^  which  contains  (along  with  some  crroueous 
BOtions,  easily  to  be  accounted  for  by  the  |>criod  when  the  author  wrote, 
•■d  the  reliipoos  society  with  which  he  was  connected,)  many  original  and 
important  Tiews  concerning  the  fonndafions  of  hnman  knowledge,  and  the 
int  prlndplei  of  a  rational  logic.  Voltaire,  in  his  catalogue  of  the  illustri- 
eos  writers  who  adorned  the  reign  of  Louis  XIV.  is  one  of  the  very  few 
French  anthors  who  have  spoken  of  Buffier  with  due  respect.  'Ml  y  a 
dam  aea  tndt£s  de  m6<aphysiqun  dcs  morceaux  que  Locke  u'aurait  pes  d^ 
Mvou6s  et  c*est  le  seul  j£suitc  qui  ait  mis  uuc  philosophie  raisonnablc  dans 
MS  ouvrages."  Another  French  philosopher,  too,  of  a  very  different  school, 
and  certainly  not  disposed  to  overrate  the  talents  of  Buffier,  has,  in  a  work 
published  as  hitely  as  1S05,  candidly  ackuowledg^  the  lights  which  he 

I. 
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and  intelligent  translator.  But  while  I  make  thb  conces- 
sion in  faTour  of  his  statement,  I  must  be  allowed  to  add, 
that,  in  the  same  proportion  in  which  Dr.  Beattie  falls 
short  of  the  clearness  and  logical  accuracy  of  his  prede- 
cessor, he  ought  to  stand  acquitted,  in  the  opinion  of  all 
men  of  candour,  of  everj  suspicion  of  a  dishonourable 
plagiarism  from  his  writings. 

It  is  the  doctrine  itself,  howeyer,  and  not  the  compa- 
rative merits  of  its  various  abettors,  that  is  likely  to  in- 
terest the  generality  of  philosophical  students ;  and  as  I 
have  always  thought  that  this  has  sofiered  considerdrij 
in  the  public  estimation,  in  consequence  of  the  statemeot 
of  it  given  in  the  passage  just  quoted  from  the  Essay  on 
Truth,  I  shall  avairmyself  of  the  present  opportunity 
to  remark,  how  widely  that  statement  differs  from  the 
language,  not  only  of  Buffier,  but  of  the  author's  con- 
temporary and  friend,  Dr.  Reid.  This  circumstance  I 
think  it  necessary  to  mention,  as  it  seems  to  have  been 
through  the  medium  of  Dr.  Beattie's  Essay,  that  most 
English  writers  have  derived  their  imperfect  information 
concerning  Reid's  philosophy. 


migbt  have  derived  from  the  labours  of  his  predecessor,  if  he  had  been  ae- 
qnainted  'with  them  at  an  earlier  period  of  his  studies.  Condillac,  he  alss 
obserres,  mi^hthaTe  profited  greatly  by  the  same  lights,  if  he  had  aTailed 
himself  of  their  guidance  in  his  inquiries  concerning  the  human  under- 
standing. *'  Du  moins  est  11  certain,  que  pour  ma  part,  je  suis  fort  fdch6 
de  ne  coonottre  que  depnis  tr^  pen  de  temps  ces  opinions  du  P^re  Buffier; 
si  je  las  arais  Tues  plutdt  6nonc6es  quelque  part,  elles  m^auraient  ^pargn^ 

beaucovip  de  peines  et  d*  h^itations." ^^Je  regrette  beaucoup  que  Con- 

diHnc,  dans  ses  profondes  et  sagaces  m^itations  sur  rintelligence  hnmaine, 

n^ait  pas  fait  plus  d^attention  aux  iddes  du  Pdre  Buffier,'*  &c.  &c EUmms 

d'Id6ologiey  par  M.  Deittutt'Tracy,  Tom.  III.  pp.  136,  137. 
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*'  There  b  e  certain  degree  of  sense  (sayi  this  buit  au- 
tltor,  in  hie  EssayB  on  the  Intellectual  Powers  of  Man,) 
which  is  necessary  to  our  being  subjects  of  law  and  go- 
Temment,  capable  of  managing  our  own  aflhirs,  and  an- 
swerable for  our  conduct  to  others.  This  is  called  com- 
man  senaej  because  it  is  common  to  all  men  with  whom 
we  can  transact  business." 

**  The  same  degree  of  understanding  (he  afterwards  ob- 
serves) which  makes  a  man  capable  of  acting  with  com- 
sson  prudence  in  life,  makes  him  capable  of  discerning 
what  is  true  and  what  is  false,  in  matters  that  are  self- 
evident,  and  which  he  distinctly  apprehends."  •  In  a  sub- 
sequent paragraph,  he  gives  his  sanction  to  a  passage  from 
Dr.  Bentley,  in  which  common  eenae  is  expressly  used 
u  synonymous  with  naiural  light  and  reason.'^ 

It  is  to  be  regretted,  as  a  circumstance  unfavourable  to 
the  reception  of  Dr.  Seattle's  valuable  essay  among  accu- 


633,  524,  4to  edit.    In  Uie  following  vencs  of  Prior,  the  word 
is  employed  in  an  acceptation  exactly  coincident  with  the  idea  which 
is,  on  moti  oenuioiw,  annexed  by  Dr.  Reid  to  the  phraae  common  ttiue : 

**  Nota  here,  Lucretlui  dares  to  tMch, 
(Ai  all  our  jouth  may  learn  from  CasECB,) 
That  eyei  were  madei  but  eould  oot  view, 
Nor  hands  embrace,  oor  feet  pursue. 
But  heedless  Nature  did  produee 
The  mehbers  flnt,  and  then  the  use; 
What  each  nust  act  was  yet  aakiiown, 
Till  all  was  moTed  by  Chaoce  alooa. 


Bleat  for  his  sake  be  iumav  kcasov. 

Which  ctmeat  last,  tho*  late,  in  season." ifIsM,  Canto  I. 
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rale  reasonen,  tbat,  i»  the  outset  of  bis  discassioos,  he 
did  not  confine  himself  to  some  such  general  explanation  of 
this  phrase  as  is  given  in  the  foregoing  extracts  from  Buffier 
and  Reid»  without  affecting  a  tone  of  logical  precision  in 
his  definitions  and  distinctions,  which,  so  far  from  being 
necessary  to  his  intended  argument,  were  evidently  out 
of  place,  in  a  work  designed  as  a  popular  antidote  against 
the  illusions  of  metaphysical  scepticism.  The  very  idea, 
indeed,  of  appealing  to  commodi  sense^  virtually  implies 
that  these  words  are  to  bo  understood  in  their  ordinary 
acceptation,  unrestricted  and  unmodified  by  any  technical 

« 

refinements  and  comments.  This  part  of  his  essay,  accor? 
dingly,  which  is  by  far  the  most  vulnerable  part  of  it,  has 
been  attacked  with  advantage,  not  only  by  the  translator  of 
Buffier,  but  by  Sir  James  Stewart,  in  a  very  acute  letter 
published  in  the  last  edition  of  iiis  works.^ 

M'^hile  I  thus  endeavour,  however,  to  distinguish  Dr. 
Reid's  definition  of  common  sense  (rom  that  of  Dr.  Beatliei 
I  am  far  from  considering  even  the  language  of  the  former 
on  this  subject,  as  in  every  instance  unexceptionable;  nor 
do  I  think  it  has  been  a  fortunate  circumstance  (notwith- 
standing the  very  high  authorities  which  may  be  quoted 
in  his  vindication,)  that  he  attempted  to  incorporate  so 
vague  and  ambiguous  a  phrase  with  the  appropriate  terms 
of  logic.     My  chief  reasons  for  this  opinion  I  have  stated 


*  To  the  honour  of  Dr.  BesilH^  it  rat  ^  reiMrked,  that  his  reply  to  this  let- 
ter,  (which  maybe  found  in  Sir  JAmes  Stewart's  works)  is  written  in  a  strain 
of  forbearance  and  of  gt>od  humour,  which  few  authors  would  have  been  able 
to  maintain,  after  being  hsnriM  iO  rpoghiy* 
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9lt  «onie  lengthy  in  an  accouat  publiahed  a  few  jsan  ago 
ttf  Dr.  Reid'a  Life  and  Writings.* 


One  Tery  unlucky  consequence  has  unquestionably 
aulted  from  the  coincidence  of  so  many  writers  connected 
with  this  northern  part  of  the  island,  in  adopting,  about  the 
•ame  period,  the  same  phrase,  as  a  sort  of  philosophical 
watch-word  ;•— that,  although  their  views  diiTer  widely  in 
Yarious  respects,  they  have  in  general  been  classed  toge- 
ther as  partisans  of  a  new  sect,  and  as  mutually  responsible 
tor  the  doctrines  of  each  other*  It  is  easy  to  perceive 
the  use  likely  to  be  made  of  this  accident  by  an  uncan- 
did  antagonist. 

All  of  these  writers  have,  in  my  opinion,  been  occa- 
sionally misled  in  their  speculations,  by  a  want  of  atten- 
tion to  the  distinction  between  first  principles,  properly  so 
called,  and  the  fundamental  laws  of  human  belief.  Buffier 
iiimself  has  fallen  into  the  same  error ;  nor  do  I  know  of 
any  one  logician,  from  the  time  of  Aristotle  downwards, 
who  has  entirely  avoided  it. 


'laecNweqiieiiee  of  the  ambif^^m  meaningr  of  thin  phranc,  Dr.  Reidtome- 
timei  lUb  into  a  Mrt  of  play  oa  wordH,  which  I  have  often  regretted. 
**  If  this  be  philoflopby  (■ays  he,  on  one  occasion)  I  renounce  her  ^idance. 
Let  my  soul  dweU  with  eomwum  sense.^  {Inquiry  inio  ike  Human  JfiM^ 
Chap.  I.  Sect  3.  See  also  Sect.  4.  of  the  same  chapter.)  And  in  another 
pawage,  after  quoting  the  noted  saying  of  Hobbes,  that  *<when  reason  is 
against  a  man,  a  man  will  be  against  reason  ;"  he  adds:  '«This  is  equally 
applicable  to  cosunan  senst^  (Estoffs  on  iht  inielUcfuml  Powerty  p.  530. 
4to  edition.)  In  both  of  these  instances,  and  indeed  in  the  general  strain  of 
argument  which  runs  through  his  works,  he  understands  common  tense  in 
its  ordinary  acceptation,  as  synon3rmoos,  or  very  nearly  synonjrmoos,  with 
the  word  reaaon^  as  it  is  now  most  frequently  employed.  In  a  few  cases, 
howercr,  he  seems  to  hare  annexed  to  the  same  phmse  a  technical  meaning 
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The  foregobg  critical  remarks  will,  I  bope,  bave  their 
use  in  keeping  this  distinction  more  steadily  in  the  view  of 
future  inquirers ;  and  in  preventing  some  of  the  readers  of 
the  publications  to  which  they  relate,  from  conceiving  a 
prejudice,  in  consequence  of  the  looseness  of  that  phrase- 
ology which  has  been  accidentally  adopted  by  their  au- 
thors, against  the  just  and  important  conclusions  which 
they  contain. 


of  his  own,  ud  baa  cTen  spoken  of  this  meaning  aa  a  things  not  ipenerallj 
understood.  Thns,  after  illustrating  the  different  claaaea  of  noliiral  «^nf, 
be  adda  the  following  sentence :  ^  It  maj  be  observed,  lliat  aa  the  first  daai 
of  natural  signs  I  lisTe  mentioned  is  the  foondation  of  tme  phUoaophy,  and 
the  second  of  the  fine  arts  or  of  taste,  so  the  last  is  the  foundation  of  cosi- 
MOtt  Miue;  d  jNir/  of  Anmoa  wAw  loJUc^  haXk  net^r  bemexpkdmdd,^  /»- 
fmkf^  Clmp.  ▼.  sect.  3. 
See  Note  (D.) 
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CHAPTER  SECOND. 


OF    REASOiriirG    AND    OF    DEDUCTIVS    ETIDENCF. 


SECTION  I. 

Doubts  with  respect  to  Locke*s  Distinction  between  the 
Powers  of  Intuition  and  of  Reasoning. 

Although,  in  treating  of  this  branch  of  the  Philo- 
Bophj  of  the  Mind,  I  have  followed  the  example  of  pre- 
ceding writers,  so  far  as  to  speak  of  intuition  and  reason- 
ing as  two  different  faculties  of  the  understanding,  I  am 
by  no  means  satisfied  that  there  exists  between  them  that 
radical  distinction  which  is  commonly  apprehended.  Dr. 
Beattie,  in  his  Essay  on  Truth,  has  attempted  to  show, 
that,  how  closely  soever  they  may  in  general  be  connect- 
ed, yet  that  this  connexion  is  not  necessary;  inso- 
much, that  a  being  may  be  conceived  endued  with  the 
one,  and  at  the  same  time  destitute  of  the  other.^ 
Something  of  this  kind,  he  remarks,  takes  place  in 
dreams  and  in  madness ;  in  both  of  which  states  of  the 
system,  the  power  of  reasoning  appears  occasionally  to 
be  retained  in  no  inconsiderable  degree,  while  the  power 
of  intuition  is  suspended  or  lost.     But  this  doctrine  is  lia- 

^Beattie's  Essay,  p.  41,  Od  edit. 
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ble  to  obvious,  and  to  insurmountable  objections;  and 
has  plainlj  taken  its  rise  from  the  vagueness  of  the  phrase 
common  sense^  which  the  author  employs  through  the 
whole  of  his  argument,  as  synonymous  with  the  power 
of  ifUuUion.  Of  the  indissoluble  connexion  between 
this  last  power  and  that  of  reasoning,  no  other  proof  is 
necessary  than  the  following  consideration,  that,  <'  in 
every  step  which  reason  makes  in  demonstrative  know- 
ledge, there  must  be  intuitive  certainty;"  a  proposition 
which  Locke  has  excellently  illustrated,  and  which,  since 
his  time,  has  been  acquiesced  in,  so  far  as  I  know,  by 
philosophers  of  all  descriptions*  From  this  proposition 
(which,  when  properly  interpreted,  appears  to  me  to  be 
perfectly  just)  it  obviously  follows,  that  the  power  of 
reasoning  presupposes  the  power  of  intuition ;  and,  there- 
fore, the  only  question  about  which  any  doubt  can  be 
entertained  is,  Whether  the  power  of  intuition  (accord- 
ing to  Locke's  idea  of  it)  does  not  also  imply  that  of  rea- 
soning? My  own  opinion  is,  decidedly,  that  it  does;  at 
least,  when  combined  with  the  faculty  of  memory.  In 
examining  those  processes  of  thought  which  conduct  the 
mind  by  a  series  of  consequences  from  premises  to  a  con- 
clusion, I  can  detect  no  intellectual  act  whatever,  which 
the  joint  operation  of  intuition  and  of  memory  does  not 
sufficiently  explain. 

Before,  however,  proceeding  farther  in  this  discussion, 
it  is  proper  for  me  to  observe,  by  way  of  comment  on  the 
proposition  just  quoted  from  Locke,  that,  although,  ''  in 
a  complete  demonstration,  there  must  be  intuitive  evi- 
dence at  every  step,"  it  is  not  to  be  supposed,  that,  in 
every  demonstration,  all  the  various  iutuitive  judgments 
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leading  to  the  conclusion  are  actually  presented  to  our 
thoughts.  In  by  far  the  greater  number  of  instances,  we 
trust  entirely  to  judgments  resting  upon  the  evidence  of 
memory;  by  the  help  of  which  faculty,  we  are  enabled 
to  connect  together  the  most  remote  truths,  with  the 
Tery  same  conficTeuce  as  if  the  one  were  an  immediate 
consequence  of  the  other.  Nor  does  this  diminish,  in  the 
smallest  degree,  the  satisfaction  we  fed  in  following  such 
a  train  of  reasoning.  On  the  contrary,  nothing  can  be 
fflore  disgusting  than  a  demonstration  where  even  the 
simplest  and  most  obvious  steps  are  brought  forward  to 
Tiew;  and  where  no  appeal  is  made  to  that  stock  of  pre- 
vious knowledge  which  memory  has  identified  with  the 
operations  of  reason.  Still,  however,  it  is  true,  that  it  is 
by  a  continued  chain  of  intuitive  judgments,  that  the 
whole  science  of  geometry  hangs  together ;  inasmuch  as 
the  demonstration  of  any  one  proposition  virtually  in- 
cludes all  the  previous  demonstrations  to  which  it  refers. 

Hence  it  appears,  that,  in  mathematical  demonstrations, 
we  have  not,  at  every  step,  the  immediate  evidence  of 
intuition,  but  only  the  evidence  of  memory.  Every  de- 
monstration, however,  may  be  resolved  into  a  series  of 
separate  judgments,  either  formed  at  the  moment,  or  re- 
membered as  the  results  of  judgments  formed  at  some 
preceding  period ;  and  it  is  in  the  arrangement  and  con- 
catenation of  these  different  judgments,  or  media  of  proof, 
that  the  inventive  and  reasoning  powers  of  the  mathema- 
tician find  so  noble  a  field  for  their  exercise. 

With  respect  to  these  powers  of  judgment  and  of  rea- 
soning, as  they  are  here  combined,  it  appears  to  me,  that 
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the  results  of  the  former  may  be  compared  to  a  collection 
of  separate  stones  prepared  by  the  chisel  for  the  purpo- 
ses of  the  builder;  upon  each  of  which  stones,  while  Iviog 
on  the  ground,  a  person  may  raise  liimself,  as  upon  a  pe- 
destal, to  a  small  elevation.  The  same  judgments,  when 
combined  into  a  train  of  reasoning,  tefminating  in  a  re- 
mote conclusion,  resemble  the  formerly  unconnected 
blocks,  when  converted  into  the  steps  of  a  staircase  lead- 
ing to  the  summit  of  a  tower,  which  would  be  otherwise 
inaccessible.  In  the  design  and  execution  of  this  stair- 
case, much  skill  and  invention  may  be  displayed  by  the 
architect ;  but,  in  order  to  ascend  it,  nothing  more  is  ne^ 
cessary  than  a  repetition  of  the  act  by  which  the  first 
step  was  gained.  The  fact  I  conceive  to  be  somewhat 
analogous,  in  the  relation  between  the  power  of  judgment, 
and  what  logicians  call  the  discursive  processes  of  the 
understanding. 

Mr.  Locke's  language,  in  various  parts  of  his  Essay, 
seems  to  accord  with  the  same  opinion.  *^  Every  step  in 
reasoning,  (he  observes)  thaf  produces  knowledge,  has 
intuitive  certainty ;  whichy  when  the  mind  perceiveSf  there 
%8  no  more  required  but  to  remember  t7,  to  make  the 
agreement  or  disagreement  of  the  ideas,  concerning  which 
we  inquire,  visible  and  certain.  This  intuitive  percep- 
tion of  the  agreement  or  disagreement  of  the  intermediate 
ideas,  in  each  step  and  progression  of  the  demonstration, 
must  also  be  carried  exactly  in  the  mind,  and  a  man  must 
be  sure  that  no  part  is  left  out ;  which,  in  long  deductions, 
and  in  the  use  of  many  proofs,  the  memory  does  not  al- 
ways so  readily  and  exactly  retain :  therefore  it  comes 
to  pass,  that  this  is  more  imperfect  than  intuitive  know- 
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ledge,  and  men  embrace  often  falsehood  for  demonstra- 
tions.''* 

The  same  doctrine  is  stated  elsewhere  by  Mr.  Locke, 
more  than  once,  in  terms  equally  explicit  ;f  anfl  yet  his 
language  occasionally  favours  the  supposition,  that,  in  its 
dedoctive  processes,  the  mind  exhibits  some  modification 
of  reason  essentially  distinct  from  intuition,  the  account, 
too,  which  he  has  given  of  their  respective  provinces,  af- 
fords evidence  that  his  notions  concerning  them  were  not 
■nfficiently  precise  and  settled.  "  When  the  mind  (says 
he)  perceives  the  agreement  or  disagreement  of  two  ideas 
immediately  by  themselves,  without  the  intervention  of 
any  other,  its  knowledge  may  be  called  intuitive.  When 
it  cannot  so  bring  its  ideas  together,  as,  by  their  immedi- 
ate comparison,  and,  as  it  were,  juxta-position,  or  applica- 
tion one  to  another,  to  perceive  their  agreement  or  disa* 
agreement  it  is  fain,  by  the  intervention  of  other  ideas 
(one  or  more  as  it  happens)  to  discover  the  agreement  or 
disagreement,  which  it  searches ;  and  this  is  that  which 
we  call  reasoning.^^X  According  to  these  definitions, 
supposing  the  equality  of  two  lines  A  and  B  to  be  per- 
ceived immediately  in  consequence  of  their  coincidence  ; 
tfaejudgmentof  the  mind  is  intuitive  :  Supposing  A  to  co- 
incide with  B,  andB  with  C  ;  the  relation  between  A  and 
C  is  perceived  by  reasoning.  Nor  is  this  a  hasty  inference 
from  Locke's  accidental  language.  That  it  is  perfectly 
agreeable  to  the  foregoing  definitions,  as  understood  by 
their  author,  appears  from  the  following  passage,  which 
occurs  afterwards  :   ^^  The  principal  act  of  ratiocinaUon 

«  B.  IV.  Chap.  ii.  §  7.    See  alito  B.  IV.  Chap.  xvii.  §  15. 
f  B.  IV.  Chap.  xvii.  ^  2.    B.  IV.  Chap.  xvU.  M-  §  ^4* 
I  B.  IV.  Chap.  u.  §§  1.  and  3. 
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is  the  finding  the  agreement  or  disagreement  of  two  ideas, 
one  with  another,  by  the  intervention  of  a  third.  As  a 
man,  by  a  yard,  finds  two  houses  to  be  of  the  same  length, 
which  could  not  be  brought  together  to  measure  their 
equality  by  juxta-position."* 

This  use  of  the  words  intuition  and  reasonings  is  sure- 
ly somewhat  arbitrary.  The  truth  of  mathematical  axi- 
oms has  always  been  supposed  to  be  intuitively  obvious ; 
and  the  first  of  these,  according  to  Euclid's  enumeration, 
affirms,  That  if  A  be  equal  to  B,  and  B  to  C,  A  and  C 
are  equal.  Admitting,  however,  Locke's  definition  to  be 
just,  it  only  tends  to  confirm  what  has  been  already  sta- 
ted with  respect  to  the  near  affinity,  or  rather  the  radi* 
cal  identity,  of  intuition  and  of  reasoning.  When  the  rela- 
tion of  equality  between  A  and  B  has  once  been  perceiv- 
ed, A  and  B  are  completely  identified  as  the  same  mathe- 
matical quantity  ;  and  tlie  two  letters  may  be  regarded 
as  synonymous  wherever  they  occur.  The  faculty, 
therefore,  which  perceives  the  relation  between  A  and  C, 
is  the  same  with  the  faculty  which  perceives  the  relation 
between  A  and  B,  and  between  B  and  C.f 

In  farther  confirmation  of  the  same  proposition,  an  ap- 
peal might  be  made  to  the  structure  of  syllogisms.     la  it 

*  B.  IV.  Chap.  xvii.  §  18. 
f  Dr.  Rcid^s  notions,  as  wcl]  as  those  of  Mr.  Locke,  seem  to  have  been 
somewhat  unsettled  with  respect  to  the  precise  line  which  separates  intidtioii 
from  reasoning^.  That  the  axioms  of  geometry  are  intuitive  truths,  lie  has  re- 
marked iu  numberless  passages  of  his  works  3  and  yet,  in  speaking  of  the  ap- 
plication of  the  syllog^tic  theory  to  mathematics,  he  makes  use  of  the  follow- 
ing expression :  '^The  simple  reasoning,  <  A  is  equal  to  B,  and  B  to  C,  there- 
fore A  is  equal  to  C,*  cannot  be  brought  into  any  syllogism  in  figure  and 
mode." — See  his  Anal^tiM  of  Arittotle't  Loffic. 
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to  conceive  an  understanding  ao  formed  aa  to 
perceive  the  truth  of  the  major  and  of  the  minor  propo- 
sitionsy  and  yet  not  to  perceive  the  force  of  the  conclu- 
sion ?  The  contrary  must  appear  evident  to  every  person 
who  knows  what  a  syllogism  is  ;  or  rather,  as  in  this  mode 
of  stating  an  argument,  the  mind  is  led  from  uniyersals  to 
particulars,  it  must  appear  evident,  that,  in  the  very  state- 
ment of  the  major  proposition,  the  truth  of  the  conclusion 
is  presupposed  ;  insomuch,  that  it  was  not  without  good 
reason  Dr.  Campbell  hazarded  the  epigrammatic,  yet  un- 
answerable remark  that,  "  there  is  always  some  radical 
defect  in  a  syllogism,  which  is  not  chargeable  with  that 
species  of  sophism  known  among  logicians  by  the  name  of 
fditio  principiij  or  a  begging  of  the  question*^^^ 

The  idea  which  is  commonly  annexed  to  intuition^  as 
opposed  to  reasonings  turns,  I  suspect,  entirely  on  the 
circumstance  of  time.  The  former,  wc  conceive  (o  be  in- 
stantaneous ;  whereas  the  latter  necessarily  involves  the 
notion  of  succession,  or  of  progress.  This  distinction  is 
sufficiently  precise  for  the  ordinary  purposes  of  dis- 
course ;  nay,  it  supplies  us,  on  many  occasions,  with  a 
convenient  phraseology  :  but,  in  the  theory  of  the  mind, 
it  has  led  to  some  mistaken  conclusions,  on  which  I  in- 
tend to  offer  a  few  remarks  in  the  second  part  of  this  sec- 
tion. 

So  much  with  respect  to  the  separate  provinces  of 
these  powers,  according  to  Locke  : — a  point  on  which  I 
am,  after  all,  inclined  to  think,  that  my  own  opinion  does 
not  differ  essentially  from  his,  whatever  inferences  to  the 

♦  Phil,  of  Rhct.  Vol.  I.  p.  174. 
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contrary  maj  be  drawn  from  some  of  his  casual  expres- 
sions. The  misapprebensiona  into  whicb  these  have  con- 
tributed to  lead  various  writers  of  a  later  date,  will,  I 
hope,  furnish  a  suflScient  apology  for  the  attempt  which 
I  have  made,  to  place  the  question  in  a  stronger  light 
than  he  seems  to  have  thought  requisite  for  its  illustra- 
tion. 

In  some  of  the  foregoing  quotations  from  his  Essay, 
there  is  another  fault  of  still  greater  moment ;  of  which, 
although  not  immediately  connected  with  the  topic  now 
under  discussion,  it  is  proper  for  me  to  take  notice,  that 
I  may  not  have  the  appearance  of  acquiescing  in  a  mode  of 
speaking  so  extremely  exceptionable.  What  I  allude  to 
is,  the  supposition  which  his  language,  concerning  the 
powers  both  of  intuition  and  of  reasoning,  involves,  that 
knon/ledge  consists  solely  in  the  perception  of  the  agree- 
me)it  or  the  disae^reement  ofonr  ideas.  The  impropriety 
of  this  phraseology  has  been  sufficiently  exposed  by  Dr, 
Reid,  whose  animadversions  I  would  beg  leave  to  recom- 
mend to  the  attention  of  those  readers,  who,  from  long  ha- 
bit, may  have  familiarized  their  ear  to  the  peculiarities 
of  Locke's  philosophical  diction.  In  this  place,  I  think 
it  sufficient  for  me  to  add  to  Dr.  Reid's  strictures,  that 
Mr.  Locke's  language  has,  in  the  present  instance,  been 
suggested  to  him  by  the  partial  view  which  he  took  of  the 
subject ;  his  illustrations  being  chiefly  borrowed  from  ma- 
thematics, and  the  relations  about  which  it  is  conversant. 
When  applied  to  these  relations,  it  is  undoubtedly  possible 
to  annex  some  sense  to  such  phrases  as  comparing  ideas^ 
— the  jnxta-position  of  ideas : — the  perception  of  the 
agreements  or  disagreements  of  ideas  ;  but,  in  most  other 
branches  of  knowledge,  this  jargon  will  be  found,  on  ex- 
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amination,  to  be  altogether  unmeaning ;  and,  instead  of  add- 
ing to  the  precision  of  our  notions,  to  involve  plain  facts 
in  technical  and  scholastic  mysterj. 

This  last  observation  leads  me  to  remark  farther,  that 
even  when  Locke  speaks  of  reasoning  in  general,  he  seems, 
in  many  cases,  to  have  had  a  tacit  reference,  in  his  own 
mind,  to  mathematical  demonstration ;  and  the  same  criti- 
cism may  be  extended  to  every  logical  writer  whom  I 
know,  not  excepting  Aristotle  himself.  Perhaps  it  is 
chiefly  owing  to  this,  that  their  discussion  are  so  often  of 
T€ry  little  practical  utility :  the  rules  which  result  from 
them  being  wholly  superfluous,  when  applied  to  mathema* 
tics ;  and,  when  extended  to  other  branches  of  knowledge, 
being  unsusceptible  of  any  precise,  or  even  intelligible 
interpretation. 


SECTION  I. 


II. 


Conclusions  obtained  by  a  Process  of  Deduction  often 
mistaken  for  Intuitive  Judgments. 

It  has  been  frequently  remarked,  that  the  justest  and 
most  efficient  understandings  are  often  possessed  by  men 
who  are  incapable  of  stating  to  others,  or  even  to  them- 
selves, the  grounds  on  which  they  proceed  in  forming 
their  decisions.  In  some  instances,  I  have  been  dis- 
posed to  ascribe  this  to  the  faults  of  early  education  ; 
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but,  in  other  cases,  I  am  persuaded,  tbat  it  was  the  ef- 
fect of  active  and  imperious  habits  in  quickening  the  evan- 
escent processes  of  thought,  so  as  to  render  them  untrace- 
able bj  the  memory;  and  to  give  the  appearance  of  m/ii- 
iiion  to  what  was  in  fact  the  result  of  a  train  of  reasoning 
to  rapid  as  to  escape  notice.  This  I  conceive  to  be  the 
true  theory  of  what  is  generally  called  common  sensBj  in 
opposition  to  book-learning;  and  it  serves  to  account  for 
the  use  which  has  been  made  of  this  phrase,  by  various 
writers,  as  synonymous  with  intuition. 

The«(e  seemingly  instantaneous  judgments  have  always 
appeared  to  me  as  entitled  to  a  greater  share  of  our  con- 
6denre  than  many  of  our  more  deliberate  conclusions ;  in- 
asmuch as  they  have  been /orced,  as  it  were,  on  the  mind, 
by  the  lessons  of  long  experience ;  and  are  as  little  liable  to 
be  biassed  by  temper  or  passion,  as  the  estimates  we  form 
of  the  distances  of  visible  objects.  They  constitute,  in- 
deed, to  those  who  are  habitually  engaged  in  the  busy 
scenes  of  life,  a  sort  of  pecuVmrf acuity ^  analogous,  both  in 
its  origin  and  in  its  use,  to  the  covp  d^oeil  of  the  military 
ensrineer,  or  to  the  quick  and  sure  tact  of  the  medical  prac- 
titioner, in  marking  the  diagnostics  of  disease. 

For  this  reason,  I  look  upon  the  distinction  between 
our  intuitive  and  deductive  judgments  as,  in  many  cases, 
merely  an  object  of  theoretical  curiosity.  In  those  simple 
conclusions  which  all  men  are  impelled  to  form  by  the  ne- 
cessities  of  their  nature,  and  in  which  we  find  an  uniformi- 
ty not  less  constant  than  in  the  acquired  perceptions  of 
■iiCht,  it  is  of  as  little  consequence  to  the  logician  to  spend 
his  time  in  efforts  to  retrace  the  first  steps  of  the  infant 
understanding,  as  it  would  be  to  the  sailor  or  the  sports- 
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man  to  studj,  with  a  view  to  the  improvement  of  his  eye, 
the  Berkeleian  theory  of  vision.  In  both  instances,  the 
original  faculty  and  the  acquired  judgment  are  equally 
entitled  to  be  considered  as  the  work  of  Nature ;  and  In  both 
instances  we  find  it  equally  impossible  to  shake  off  her  au- 
thority. It  is  no  wonder,  therefore,  that,  in  popular  lan- 
guage, such  words  as  common  sense  and  reason  should  be 
wed  with  a  considerable  degree  of  latitude ;  nor  is  it  of 
much  importance  to  the  philosopher  to  aim  at  extreme 
nicety  in  defining  their  province,  where  all  mankind,  whe- 
ther wise  or  ignorant,  think  and  speak  alike. 

In  some  rare  anomalous  cases,  a  rapidity  of  judgment 
in  the  more  complicated  concerns  of  life,  appears  in  indi- 
Tidoals  who  have  had  so  few  opportunities  of  profiting  by 
experience,  that  it  seems,  on  a  superficial  view,  to  be  the 
inunediate  gift  of  heaven.  But,  in  all  such  instances  (al- 
though a  great  deal  must  undoubledly  be  ascribed  to  an 
inexplicable  aptitude  or  predisposition  of  the  intellectual 
powers,)  we  may  be  perfectly  assured,  that  every  judg- 
ment of  the  understanding  is  preceded  by  a  process  of 
reasoning  or  deduction,  or  whether  the  individual  him- 
self be  able  to  recollect  it  or  not.  Of  this  I  can  no  more 
doubt,  than  I  could  bring  myself  to  believe  that  the  Arith- 
metical Prodigy,  who  has,  of  late,  so  justly  attracted  the 
attention  of  the  curious,  is  able  to  extract  square  and  cube 
roots  by  an  instinctive  and  instantaneous  perception,  be- 
cause the  process  of  mental  calculation,  by  which  he  is 
led  to  the  result,  eludes  all  his  efforts  to  recover  it."^ 


*  See  Note  (E> 
N 
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It  ifl  reinarked  hy  Mr.  Hume,  with  respect  to  the  elo- 
cution of  Oliver  Cromwell,  that  *^  it  was  always  confused, 
embarrassed,  and  unintelligible." — "  The  great  defect, 
however,  (he  adds)  in  Oliver^  speeches  consisted,  not  in 
his  want  of  elocution,  but  in  his  want  of  ideas;  the  saga- 
city of  his  actions,  and  the  absurdity  of  his  discourse,  form- 
ing the  most  prodigious  contrast  that  ever  was  known.'' 
— *^  In  the  great  variety  of  human  geniuses  (says  the  same 
historian,  upon  a  ditferent  occasion)  there  are  some  which, 
tliough  they  see  their  object  clearly  and  distinctly  in  ge- 
neral ;  3'et,  when  they  come  to  unfold  its  parts  by 
discourse  or  writing,  loose  that  luminous  conception 
which  they  had  before  attained.  All  accounts  agree 
in  ascribing  to  Cromwell,  a  tiresome,  dark,  unintelligible 
elocution,  even  when  he  had  no  intention  to  disguise 
bis  meaning :  Yet,  no  man's  actions  were  ever,  in  such 
a  variety  of  difficult  incidents,  more  decisive  and  ju- 
dicious.'' 

The  case  here  described  may  be  considered  as  an  ex- 
treme one ;  but  every  person  of  common  observation  must 
recollect  facts  somewhat  analogous,  which  have  fallen  un- 
der his  own  notice.  Indeed,  it  is  no  more  than  we  should 
espect  d  priori^  to  meet  with,  in  every  individual  whose 
early  habits  have  trained  him  more  to  the  active  business 
of  the  world,  than  to  those  pursuits  which  prepare  the 
mind  for  communicating  to  others  its  ideas  and  feeliDgs^ 
with  clearness  and  effect. 

An  anecdote  which  I  heard,  many  years  ago,  of  a  late 
very  eminent  Judge  (Lord  Mansfield)  has  often  recurred 
to  my  memory,  while  reflecting  on  these  apparent  incon- 
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Bistencief  of  inf eiiechiai  character.  A  friend  of  bis,  who 
possessed  excellent  natural  talents,  but  who  had  been 
prevented,  by  his  professional  duties  as  a  naval  officer, 
from  besfowina;  on  them  all  the  cultivation  of  which  they 
were  susceptible,  having  been  recently  appoint'sd  to  (he 
$:overnment  of  Jamaica,  happened  toeKproassomc  doubts 
of  his  competency  to  preside  in  the  Court  of  Chancery. 
Lord  Mansfield  assured  him  that  he  would  find  the  diffi- 
culty not  so  great  as  he  apprehended.  ''  Trust  (he  said) 
to  your  own  good  sense  in  forming  your  opinions  ;  but  be- 
ware of  attempting  to  state  the  grounds  of  your  judg- 
ments. The  judgment  will  probably  be  right ; — the  argu- 
ment will  infallibly  be  wrong." 

» 

From  what  hns  been  said,  it  seems  to  follow,  that  al- 
though a  man  should  happen  to  reason  ill  in  support  of  a 
sound  conclusion,  we  are  by  no  means  entitled  to  infer 
with  confidence,  Ihut  he  judged  right  merely  by  accident. 
It  is  far  from  being  impossible  that  he  muj  have  commit- 
ted some  mistake  in  stating  to  others  (perhaps  in  retracing 
to  himself)  the  grounds  upon  which  his  judgment  was 
really  founded-  Indeed,  this  must  be  the  case,  wherever 
a  shrewd  understanding  in  business  ih  united  with  an  in- 
capacity for  clear  and  luminous  reasoning ;  and  something 
of  the  same  sort  is  incident,  more  or  less,  to  all  men  (more 
particularly  to  men  of  quick  parts)  when  they  make  an  at- 
tempt, in  discussions  concerning  human  affairs,  to  re- 
mount to  first  principles.  It  may  be  added,  that  in  the 
old,  this  correctness  of  judgment  often  remains,  in  a  sur- 
.  prising  degree,  long  after  the  discursive  or  argumentative 
power  would  seem,  from  some  decay  of  attention,  or  con- 
fusion in  the  succession  of  ideas,  ito  have  beeu  sensibly  im- 
paired by  age  or  by  disease. 

699353 /V 
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In  consequence  of  these  views,  as  well  as  of  Tarknn 
others,  foreign  to  the  present  subject,  1  am  led  to  entertain 
great  doubts  about  the  solidity  of  a  very  specious  doctrine 
laid  down  bj  Condorcet,  in  his  ^^  Essay  on  the  Apj^ica- 
lion  of  Mathematical  Analysis  to  the  Probabilities  of  De- 
cisions resting  upon  the  votes  of  a  Majority."  ^*  It  is  ex- 
tremely possible,  (he  observes)  that  the  decision  which 
unites  in  its  favour  the  greatest  number  of  suffrages,  may 
comprehend  a  variety  of  propositions,  some  of  which,  if 
stated  apart,  would  have  had  a  plurality  of  voices  against 
them  ;  and,  as  the  truth  of  a  system  of  propositions,  sup- 
poses that  each  of  the  propositions  composing  it  is  true, 
the  probability  of  the  system  can  be  rigorously  deduced 
only  from  an  examination  of  the  probability  of  each  pro- 
position separately  considered."^ 

When  this  theory  is  applied  to  a  court  of  law,  it  is  well 
known  to  involve  one  of  the  nicest  questions  in  practical 
jurisprudence ;  and,  in  that  light,  I  do  not  presume  to 
have  formed  any  opinion  with  respect  to  it.  It  may  be 
doubted,  perhaps,  if  it  be  not  one  of  those  problems,  the 
solution  of  which,  in  particular  instances,  is  more  safely 
entrusted  to  discretionary  judgment,  than  to  the  rigorous 
application  of  any  technical  rule  founded  on  abstract 
principles.  I  have  introduced  the  quotation  here,  merely 
oa  account  of  the  proof  which  it  has  been  supposed  to  af- 
ford, that  the  seeming  diversities  of  human  belief  fall,  in 
general,  greatly  short  of  the  reality.     On  this  point  the 

*  Essai  Bur  TApplication  de  TAnalysc  tk  la  probability  dcs  Ddcisions  ren- 
due  ^  la  plurality  des  Voix.  Disc.  Prel.  pp  46,  47. 

Some  of  the  expressionB  in  the  above  quotation  are  not  agreeable  to  tbe 
idiom  of  onr  hmgiia^;  but  I  did  not  think  mjself  entitled  to  depart  from 
the  phraseology  of  the  original.    The  meaning  is  sufficicnUy  obyious. 


SECT.  II.]  OF  THE  HUMAN  MIND.  101 

cronsiderationa  already  stated,  strongly  incline  me  to  en- 
tertain an  idea  directly  contrary.  My  reasons  for  think- 
ing so  may  be  easily  collected  from  the  tenor  of  the  pre- 
ceding remarks. 

It  is  time,  however,  to  proceed  to  the  examination  of 
those  discursive  processes,  the  different  steps  of  which 
admit  of  being  distinctly  stated  and  enunciated  in  the 
form  of  logicaj  arguments ;  and  which,  in  consequence  of 
this  circumstance,  furnish  more,  certain  and  palpable  data 
for  our  speculations.  I  begin  with  some  remarks  on  the 
Power  of  General  Reasoning ;  for  the  exercise  of  which, 
(as  I  formerly  endeavoured  to  show)  the  use  of  language, 
as  an  instrument  of  thought,  is  indispensably  requisite. 


SECTION  II. 


Of  Oeneral  Reasoning. 


I. 


Illustrations  of  some  Remarks  formerly  stated  in  treat- 
ing of  Abstraction. 

I  SHOULD  scarcely  have  thought  it  necessary  to  resume 
the  consideration  of  Abstraction  here,  if  I  had  not  ne- 
glected, in  my  first  volume,  to  examine  the  force  of  an  ob- 
jection to  Berkeley's  doctrine  concerning  abstract  gene- 
ral ideas,  on  which  great  stress  is  laid  by  Dr.  Reid,  in  his 
Essays  on  the  Intellectual  Powers  of  Man ;  and  which 
some  late  writers  seem  to  have  considered  as  not  less  con- 
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cIuBive  af^ainst  the  view  of  the  question  which  I  hare 
taken.  Of  this  objection  I  was  a  ware  from  the  first ;  but 
was  uuwillin^,  by  replying  to  it  in  form,  to  lengthen  a  dis- 
cussion which  savoured  so  much  of  the  ?choo's  ;  more  es- 
pecially, as  1  conceived  that  1  had  guarded  my  own  argu- 
ment from  any  such  attack,  by  the  cautious  terms  in  which 
I  had  expressed  it.  llavin;;  since  had  reason  to  believe 
that  I  was  precipitate  in  formins;  this  judgment,  and  that 
Reid's  strictures  on  Derkeley's  tJieory  of  General  Signs 
have  produced  a  deeper  impression  than  I  had  expected,* 
I  shall  endeavour  to  o!)viate  them,  at  least  as  far  as  they 
apply  fo  myself,  before  entering  on  any  new  speculations 
concerning  our  rca-^oning  powers;  and  shall,  at  the  same 
time,  introduce  some  occasional  illustrations  of  the  princi- 
ples which  1  formerly  endeavoured  to  estai)Iij?h. 

Toprevenf  the  possibility  of  misrepresentation,  I  state 
Dr.  Reid's  objection  in  iiis  own  words. 

"  HeHceley,  in  liis  reasoiiinT  agiiinst  abstract  general 
id(  a<,  s-  'ins  urnvi!linr:ly  or  nuwwrinslv  to  trrant  all  that  is 
necessary  to  support  abstract  and  general  conceptions. 

"  A  n'an  (s  lys  Berkeley)  may  consider  a  figure  merely 
as  triangi:lar,  without  attending  to  the  particular  qualities 
of  the  angles,  or  relations  of  the  sides.    So  far  he  may  ab- 

♦  Sec  n  book  entitled,  Elements  of  Intellectual  Philo«)phy,  by  the  late 
leaniecl  and  Justly  regretted  Mr.  Scott,  of  KinpV  Collejre,  Aberdeen, 
p.  1 18.  et  Kcq.  (Edinburpb,  1805.)  I  bave  not  tbousrht  it  necessary  to  reply 
to  Mr.  Scott's  own  rca6oninp>,  wbich  do  not  appear  to  me  to  throw  much 
ne'w  liGrbt  on  the  question;  but  Ithoucfbt  it  riiiht  to  refer  to  them  here,  that 
the  reader  may,  if  be  pleases,  have  nn  opjwrtunity  of  judging  for  himself. 
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stract.     But  this  will  never  prove  that  he  can  frame  an 
abstract  general  inconsistent  idea  of  a  triangle." 

*<  Upon  this  passage  Dr.  Reid  makes  the  following  re- 
mark :  If  ainan  may  consider  a  figure  merely  as  triaugu- 
laty  he  must  have  some  conception  of  this  object  of  his  con- 
iideration;  for  no  man  can  consider  a  thing  which  he 
does  not  conceive.  He  has  a  conception^  therefore^  of  a 
triangular  figure^  merely  as  stich.  1  know  no  more  that 
is  meant  by  an  abstract  general  conception  of  a  triangle.^^ 

«*  He  that  considers  a  figure  merely  as  triangular  (con- 
tinues the  same  author)  must  understand  what  is  meant 
bj  the  word  triangular.  If  to  the  conception  he  joins  to 
this  word,  he  adds  any  particular  quality  of  angles  or  rela- 
tion of  sides,  he  misunderstands  it,  and  does  not  consider 
the  figure  merely  as  triangular.  Whence  I  think  it  is  evi- 
dent, that  he  who  considers  a  figure  merely  as  triangular, 
must  have  the  conception  of  a  triangle,  abstracting  from 
•ny  quality  of  angles  or  relations  of  sides.*'* 

For  what  appears  to  myself  to  be  a  satisfactory  answer 
to  this  reasoning,  I  have  only  to  refer  to  the  first  volume 
-of  these  Elements.  The  remarks  to  which  I  allude  are  to 
be  found  in  the  third  section  of  chapter  fourth  ;f  and  I 
must  beg  leave  to  recommend  them  to  the  attention  of  my 
readers  as  a  necessary  preparation  for  the  followinc;  dis- 
cussion* 


•  Reid*t  Inteltcctual  Powers,  p.  483,  4to  edit, 
t  P.  105.  3d  edit. 
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In  the  farther  prosecution  of  the  same  argument.  Dr. 
Reid  lays  hold  of  an  acknowledgment  which  Berkeley 
has  made,  <^  That  we  may  consider  Peter  so  far  forth  as 
man,  or  so  far  forth  as  animal,  inasmuch  as  all  that  h  per- 
ceived is  not  considered." — "  It  may  here  (says  Reid)  be 
observed,  that  he  who  considers  Peter  so  far  forth  as  man, 
or  so  far  forth  as  animal,  must  conceive  the  meaning  of 
those  abstract  general  words  man  and  animal ;  and  he  who 
conceives  the  meaning  of  them,  has  an  abstract  general 
conception." 

According  to  the  definition  of  the  word  coficep/u>n, 
which  I  have  given  in  treating  of  that  faculty  of  the  mind, 
z  general  conception  is  an  obvious  impossibility.  But,  as 
Dr.  Reid  has  chosen  to  annex  a  more  extensive  meanbg 
to  the  term  than  seems  to  me  consistent  with  precision,  I 
would  be  far'  from  being  understood  to  object  to  his  con- 
clusion, merely  because  it  is  inconsistent  with  an  arbitrary 
definition  of  my  own.  Let  us  consider,  therefore,  how  far 
his  doctrine  is  consistent  with  itself;  or  rather,  since  both 
parties  are  evidently  so  nearly  agreed  about  the  principal 
fact,  which  of  the  two  have  adopted  the  more  perspicuous 
and  philosophical  mode  of  stating  it. 

In  the  first  place,  then,  let  it  be  remembered  as  a  thing 
admitted  on  both  sides,  ^<  that  we  have  a  power  of  remson- 
in^  concerning  a  figure  considered  merely  as  triangular, 
without  attending  to  the  particular  qualities  of  the  angles, 
or  relations  of  the  sides ;"  and  also,  that  ^'  we  may  reason 
concerning  Peter  or  John^  considered  so  far  forth  as  many 
or  so  far  forth  as  animalJ^  About  these  facts  there  is 
but  one  opinion ;  and  the  only  question  is,  Whether  it 
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throws  additional  light  on  the  lubject,  to  tell  us,  in  scho- 
lastic langaage,  that  *<  we  are  enabled  to  carry  on  these 
general  reasonings,  in  consequence  of  the  power  which  the 
mind  has  of  forming  abstract  general  conceptions."  To 
myself  it  appears,  that  this  last  statement  (even  on  the 
iupposilion  that  the  word  conception  is  to  be  understood 
agreeably  to  Dr.  Reid's  own  explanation,)  can  serve  no 
other  purpose  than  that  of  involving  a  plain  and  simple 
truth  in  obscurity  and  mystery.  If  it  be  used  in  the 
tense  in  which  I  have  invariably  employed  it  in  this  work> 
the  proposition  is  altogether  absurd  and  incomprehen- 
iible. 

For  the  more  complete  illustration  of  this  point,  I  must 
here  recur  to  a  distinction  formerly  made  between  the  ab- 
stractions which  are  subservient  to  reasoning,  and  those 
which  are  subservient  to  imagination.    ^Mn  every  instance 
in  which  imagination  is  employed  in  forming  new  wholes, 
by  decompounding   and   combining   the  perceptions   of 
sense,  it  is  evidently  necessary  that  the  poet  or  the  paint- 
er should  be  able  to  state  or  represent  to  himself  the  cir- 
cumstances abstracted,  as  separate  objects  of  conception. 
Bat  this  is  by  no  means  requisite  in  every  case  in  which 
abstraction  is  subservient  to  the  power  of  reasoning;  for 
it  frequently  happens,  that  we  can  reason  concerning  the 
quality  or  property  of  an  object  abstracted  from  the  rest, 
while,  at  the  same  time,  we  find  it  impossible  to  conceive 
it  separately.     Thus,   I  can  reason  concerning  extension 
and  figure,  without  any  reference  to  colour,  although  it 
may  be  doubted,  if  a  person  possessed  of  sight  can  make 
extension  and  figure  steady  objects  of  conception,  without 
connecting  with  them  the  idea  of  one  colour  or  another. 
Nor  is  this  always  owing  (as  it  is  iu  the  instance  just  men- 


r\ 
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tioned)  mere]  j  to  the  asBociation  of  {ideas  ;  for  there  are 
cases,  ID  which  we  can  reason  concerning  things  separatelj, 
which  it  is  impossible  for  us  to  suppose  any  mind  so  con- 
stituted as  to  conceive  apart.  Thus  we  can  reason  con- 
coming  length,  abstracted  from  anj  other  dimension ;  al- 
though, surely,  no  understanding  can  make  length,  with- 
out breadth,  an  object  of  conception."^  In  like  manner, 
while  I  am  studying  Euclid's  demonstration  of  the  equali- 
ty of  the  three  angles  of  a  triangle  to  two  right  angles,  I 
find  no  difficulty  in  following  h'ls  train  of  reasonings  al- 
though it  has  no  reference  to  the  specific  size  or  to  the 
specific /orm  of  the  diagram  before  me.  I  abstract^  thtte- 
fore,  in  this  instance,  from  both  of  these  circumstances 
presented  to  my  senses  by  the  immediate  obgecls  of  my 
perceptions ;  and  yet  it  is  manifestly  impracticaUe  fbroK 
either  to  delineate  on  paper,  or  to  conceire  in  the  mind, 
such  a  figure  as  shall  not  include  the  circumstances  from 
which  I  abstract,  as  well  as  those  on  which  the  deBMUMtra- 
tion  hinges* 

In  order  to  form  a  precise  notion  of  tfie  manner  in  which 
this  process  of  the  mind  is  carried  on,  it  is  necessary  toat* 
tend  to  the  close  and  inseparable  connexion  which  exfata 
between  the  faculty  of  general  reasonii^,  and  tiie  nae  if 
artificial  language.  It  is  in  consequence  of  the  aids  which 
4his  lends  to  our  natural  faculties,  that  we  are  funudRd 
with  a  class  of  signS)  expressive  of  all  the  circumatiMes 
which  we  wish  our  reasonings  to  comprehend ;  and^  at  Che 
same  time,  exclusive  of  all  those  which  we  wish  to  leave 
out  of  consideration.  The  word  trianghy  for  inatance, 
when  used  without  any  additional  epithet,  confines  the 
attention  to  the  thnt  angles  and  thm  sides  of  the  figve 

•  Vol.  I.  pp.  157, 158, 3cl  edit. 
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before  ui ;  and  reminds  ui,  as  we  proceed,  that  no  step 
ef  our  dednction  is  to  tarn  on  any  of  the  speciBc  varieties 
which  that  figure  may  exhibit.  The  notion,  however, 
which  we  annex  to  the  word  triangle^  while  we  are  read- 
ing the  demonstration,  la  not  the  less  a  particular  notion, 
that  this  word,  from  its  partial  or  abstracted  import,  is 
equally  applicable  to  an  infinite  variety  of  other  indivi- 
daals.* 

These  observations  lead,  in  my  opinion,  to  so  easy  an 
explanation  of  the  transition  from  partictdar  to  general 
tmsoningi  that  I  shall  make  no  apology  for  prosecuting 
the  subject  a  little  farther,  before  leaving  this  branch  of 
my  argument. 


*  ^By  thU  imposition  of  names,  some  of  larger,  some  of  stricter  sig^ifi- 
cation,  we  turn  the  reckoning  of  the  consequences  of  things  imagined  in  the 
■ihid,  Into  a  reclconing  of  the  consequences  of  appellations.  For  example, 
a  man  that  hath  no  use  of  speech  at  all  (such  as  is  bom  and  remaina  perfect- 
1j  deaf  and  dumb)  if  he  set  before  his  eyes  a  triangle,  and  by  it  two  right 
aaalea  (such  as  are  the  comers  of  a  square  figure)  he  may  by  meditation 
compare  and  find,  that  the  three  angles  of  that  triangle,  are  equal  to  those 
r%ht  angles  that  stand  by  it.  Bat  if  another  triangle  be  shown  him,  differ- 
•■t  Ik  ahape  from  the  former,  he  cannot  know,  without  a  new  labour,  whe- 
ther the  three  angles  of  that  also  be  equal  to  the  same.  But  he  that  hath 
iBbft  nw  of  vords,  when  he  observes  that  such  equality  was  consequent,  not 
to  the  length  of  the  sides,  nor  to  any  particular  thing  in  this  triangle ;  but 
only  to  this,  that  the  sides  were  straight,  and  the  angles  three ;  and  that 
fhst  waa  all  for  which  he  named  it  a  triangle  \  will  boldly  oonclnde  uni?er- 
aaUj,  that  sach  equality  of  angles  ia  in  all  triangles  whatsoever  -y  and  regis- 
ter his  invention  in  these  general  terms,  Every  triangle  hath  its  three  an- 
gUs  eqmai  to  two  right  angles.  And  thus  the  consequence  found  in  one 
particular,  comes  to  be  registered  and  remembered  as  an  universal  rale; 
and  discharges  our  mental  reckoning  of  time  and  place ;  and  delivers  ua 
from  an  labour  of  the  mind,  saving  the  first  j  and  makes  that  which  was 
fonnd  tme  here,  and  aoir,  to  be  trae  in  aii  timet  and  pkxei.'^'^Nobbetf  Of 
Jfim,  IHfft.  It  €%ap.  iv. 
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It  will  not,  I  apprehend,  be  denied,  that  when  a  learn- 
er first  enters  on  the  study  of  geometry,  be  considen 
the  diagrams  before  him  as  individual  utjects,  and  as  in- 
dividual objects  alone.  In  readins;,  for  example,  the  de- 
monstration jnst  referred  to,  of  the  equality  of  the  three 
angles  of  every  triangle  to  two  right  angles,  he  thinks  on- 
ly of  the  triangle  which  U  presented  to  him  on  the  mar- 
gin of  the  page.  Nay,  so  completely  does  this  particular 
fisrure  engross  his  attention,  that  it  is  not  without  some 
di^Bculty  he,  in  the  first  instance,  transfers  the  demon- 
stration to  another  triangle  whose  form  is  very  different, 
or  even  to  the  same  triangle  placed  in  an  inverted  posi- 
tion. It  is  in  order  to  correct  this  natural  bias  of  the 
mind,  that  a  judicious  teacher,  after  satisfying  himself 
that  the  student  comprehends  perfectly  the  force  of  the 
demonstration,  as  applicable  to  the  par'icular  triangle 
which  Euclid  has  selected,  is  led  to  vary  the  diagram  in 
different  ways,  with  a  view  to  show  him,  thai  the  v«'iy 
same  demonstration  expressed  in  the  very  same  form 
of  words,  is  equally  applicable  to  them  all.  In  this 
manner  he  comes,  by  slow  degrees,  to  comprehend  the 
nature  of  general  reasoning,  establishing  insensibly  in 
bis  mind  this  fundamental  logical  principle,  that  when 
the  enunciation  of  a  mathematical  proposition  involves 
only  a  certain  portion  of  the  attributes  of  the  diagram 
which  is  employed  to  illustrate  it,  the  same  proposition 
must  hold  true  of  any  other  diagram  involving  the  same 
attributes,  how  much  soever  distinguished  from  it  by 
other  specific  peculiarities."^ 

*  Iq  order  to  impress  the  mind  stiU  more  forcibly  with  the  rame  couTie- 
tkNi,  some  have  supposed  that  itmiprht  bo  useful,  in  an  elenionfary  work,  tiuch 
as  that  of  Euclid,  to  omit  the  diaio*dmfl  altosrethrr,  leaving  the  student  to 
delineate  then  lor  iBneelfi  agreeably  to  the  terms  of  the  enunciation  and  of 
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Of  all  the  generalizations  in  geometry,  there  are  none 
into  which  the  mind  enters  so  easily,  as  those  which  re* 
late  to  diversities  in  point  of  aise  or  magnituie*  Even 
in  reading  the  very  first  demonstrations  of  Euclid,  the 
learner  almost  immediately  sees,  that  the  scale  on  which 
the  diagram  is  constructed,  is  as  completely  out  of  the 
question  as  the  breadlk  or  the  coioifr  of  the  lines  which 
it  presents  to  his  external  senses.     The  demonstration, 

die  construction.  And  were  the  study  of  geometry  to  be  regarded  merely 
ttB  fnibserrient  to  that  of  logic,  much  might  be  alleged  in  confirmation  of 
<hb  idea.  Where,  however,  it  is  the  maiu  purpose  of  the  teacher  (as  alBKMt 
•hrays  happens)  to  familiariie  the  mind  of  his  papil  with  the  fnndaoieDtal 
principles  of  the  science,  as  a  preparation  for  the  study  of  physics,  and  of 
the  other  parts  of  mixed  matiiematics,  it  cannot  be  denied,  that  such  a  prae- 
tlee  would  be  far  less  fayourabic  to  the  memory,  than  the  plan  which  Euclid 
1ms  adopted,  of  annexing  to  each  theorem  an  appropriate  diagram,  with 
which  the  general  truth  comes  Tery  soon  to  be  strongly  associated.  Mor  is 
IUb  circumstance  found  to  be  attended  in  practice  with  the  inconyenienco 
It  may  seem  to  threaten ;  inasmuch  as  the  student,  without  any  reflection 
whsterer  on  logical  principles,  generalizes  the  particular  example,  accord- 
ing  to  the  didcrent  cases  which  may  occur,  as  easily  and  unconsciously  as 
lie  conld  have  applied  to  these  cases  the  general  enunciation. 

The  Mme  remark  may  be  extended  to  the  other  departments  of  our  know- 
ledge ;  in  all  of  which  it  will  be  found  useful  to  associate  with  every  impor* 
tant  general  conclusion  some  particuUr  example  or  illustration,  calculated, 
aa  much  as  possible,  to  present  an  impressive  image  to  the  power  of  concep- 
ti<Ni.  By  this  means,  while  the  example  gives  us  a  firmer  hold,  and  a  rea- 
dier command  of  the  general  theorem,  the  theorem,  in  its  turn,  serves  to  cor- 
feet  the  errors  into  which  the  judgment  might  be  led  by  the  specific  peco- 
lianties  of  the  example.  Hence,  by  the  way,  a  strong  argument  in  favour 
of  the  practice  recommended  by  Bacon,  of  connecting  embieuu  with  prtTito- 
fior.s,  as  the  most  powerful  of  all  adminicle  to  the  faculty  of  memory  \  aad 
hence  the  aid  which  this  faculty  may  be  expected  to  receive,  in  point  of 
promptitude,  if  not  of  correctness,  from  a  lively  imagination.  Nor  is  it  the 
least  advantage  of  this  practice,  that  it  supplies  us  at  all  times  with  ready 
and  apposite  illustrations  to  facilitate  the  communication  of  our  general  con- 
clusious  to  others.  But  the  prosecution  of  these  hints  would  lead  me  too 
ter  astray  from  the  subject  of  this  section. 


110  BLEMBim  or  THE  PHILOBOTHY    [OHAK  II. 

Cor  example,  of  the  fourth  propoiitioD,  is  trtnsferredi 
without  anj  conseiout  process  of  reflection,  from  the  two 
triangles  oa  the  margin  of  the  page,  to  those  compmra- 
tiTelj  large  ones  which  a  public  teacher  exhibits  on  his 
board  or  slate  to  a  hundred  spectators.  I  have  frequently^ 
however,  observed  in  beginners,  while  employed  in  eopy- 
ing  such  elementary  diagrams,  a  disposition  to  make  the 
copy,  as  nearly  as  possible,  both  in  size  and  figure,  ayhc 
simile  of  the  original. 

The  generalisations  which  extend  to  varieties  of  form 
and  of  position^  are  accomplished  much  more  slowly ;  and 
for  this  obvious  reason,  that  these  varieties  are  more 
strongly  marked  and  discriminated  from  one  another,  as 
objects  of  vision  and  of  conception.  How  difficult  (com- 
patatively  speaking)  in  such  instances,  the  generalisiag 
process  is,  appears  manifestly  from  the  embarFWMneBt 
which  students  experience,  in  applying  the  fourth  propo- 
sition to  the  demonstration  of  the  fifth.  The  inverted 
position,  and  the  partial  coincidence  of  the  two  little  tri- 
angles below  the  base,  seem  to  render  their  mutnal  rela- 
tion so  different  from  that  of  the  two  separate  trian^es 
which  had  been  previously  familiarized  to  the  eye,  that 
it  b  not  surprising  this  step  of  the  reasoning  should  be 
fSrilowed,  by  the  mere  novice,  with  some  degree  of  dotd>t 
and  hesitation.  Indeed^  where  nothing  of  this  sort  is  ma- 
nifested, I  shontd  be  more  inclined  to  ascribe  the  appa- 
rent quickness  of  his  apprehension  to  a  retentive  memory, 
seconded  by  implicit  faith  in  his  instructer ;  than  to  regard 
it  as  a  promising  symptom  of  mathematical  genius. 

Another,  and  perhaps  a  better  illustration  of  that  natu- 
ral logic  which  is  exemplified  in  the  generalization  of  ma- 
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thematical  reasonings^  may  be  derived  from  those  instan- 
ces where  the  same  demonstration  applies,  in  the  sane 
words,  to  what  are  called,  in  geometry,  the  diflferent  cotes 
of  a  proposition.  In  the  commencement  of  omr  studiea, 
we  read  the  demonstration  oyer  and  over,  applying  it  suc- 
ceasively  to  the  different  diagrams ;  and  it  is  not  without 
some  wonder  we  discover,  that  it  is  equally  adapted  to 
them  all.  In  process  of  lime,  we  learn  that  this  labour  is 
superfluous ;  and  if  we  find  it  satisfactory  in  one  of  the 
caseSf  can  anticipate  with  confidence  the  justness  of  the 
general  conclusion,  or  the  modifications  which  will  be 
necessary  to  accommodate  it  to  the  diflerent  forms  of 
the  hypothesis  may  admit. 


The  algebraical  calculus^  however,  when  applied  to  ge- 
lonetry,  places  the  foregoing  doctrine  in  a  point  of  view 
St31  more  striking ;  *'  representing  (to  borrow  the  words 
of  Dr.  Halley)  all  the  possible  cases  of  a  problem  at  one 
view  ;  and  often  in  one  general  theorem  comprehending 
whole  sciences :  which  deduced  at  length  into  proposi^ 
tioRS,  and  demonstrated  after  the  manner  of  the  ancients, 
aight  well  become  the  subject  of  large  treatises."^  Of 
this  remark,  Halley  gives  an  instance  ina/ormtela,  which, 
when  he  first  published  it,  was  justly  regarded  *^  as  a  no- 
table instance  of  the  great  use  and  comprehensiveness  of 
algebraic  solutions."  I  allude  to  his  formula  for  finding 
universally  the  foci  of  optic  lenses ;  an  example  which  I 
purposely  select,  as  it  cannot  fail  to  be  familiarly  known 
to  all  who  have  the  slightest  tincture  of  mathematical  and 
physical  science. 

«  Philofl.  TrSBMct.  No.  S06.   MUoeU.  Cur.  Vol.  I.  p.  348. 
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In  sach  instances  as  these,  it  will  not  surely  be  suppo- 
sed, tliat  while  we  read  Ihe  geometrical  demonstration^ 
or  follow  the  successive  steps  of  the  algebraical  process^ 
our  general  conceptions  embrace  all  the  various  possible 
cases  lb  which  our  reasonings  extend.  So  very  diSereot 
is  the  fact,  that  the  wide  grasp  of  the  conclusion  is  dis- 
covered only  by  a  sort  of  subsequent  induction;  and,  till 
habit  has  familiarized  us  ^ith  similar  discoveries,  they 
never  fail  to  be  attended  with  a  certain  degree  of  unex- 
pected delight.  Dr.  Halley  seems  to  have  felt  this 
strongly  when  the  optical /ormiita  already  mentioned  first 
presented  itself  to  his  mind. 

In  the  foregoing  remarks,  I  have  borrowed  my  exam- 
ples from  mathematics,  because,  at  the  period  of  life  when 
we  enter  on  this  study,  the  mind  has  arrived  at  a  suffi- 
cient degree  of  maturity  to  be  able  to  reflect  accurately 
on  every  step  of  its  own  progress;  whereas,  in  those 
general  conclusions  to  which  we  Have  been  habituated 
from  childhood,  it  is  quite  impossible  for  us  to  ascertain, 
by  any  direct  examination,  what  the  processes  of  thought 
were,  which  originally  led  us  to  adopt  them.  In  this 
point  of  view,  the  first  doubtful  and  unassured  steps  of 
the  young  geometer,  present  to  the  logician  a  peculiarly 
interesting  and  instructive  class  of  phenomena,  for  illus- 
trating the  growth  and  developement  of  our  reasoning 
powers.  The  true  theory,  more  especially  of  general 
rea8oni7\'y  may  be  here  distinctly  traced  by  every  atten- 
tive observer;  and  may  hence  be  confidently  applied 
(under  due  limitations)  to  all  the  other  departments  of 
human  knowledge.* 

•  Tlif  view  of  ftt'o^ral  rcasonine  which  is  priven  above,  appears  to  my- 
Mlf  to  atford  (without  auy  comment)  a  batisfactury  answer  to  the  follow- 
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From  what  has  been  now  said,  it  would  appear,  that,  in 
order  to  arrive  at  a  general  conclusion  in  malhematicSi 

ing  vnpiiiBeiit  of  the  late  worthy  and  learned  Dr.  Price:  *<That  the  nniTer- 
mHtj  consistf  in  the  .Wiao,  and  not  merely  in  the  itoiwe,  as  used  to  si^ify 
a  Doraber  of  particulans  re^emblfng  that  which  is  the  immediate  object  of 
reflection,  is  plain ;  because,  was  the  idea  to  which  the  name  answers,  and 
Ivhich  It  recalls  -into  the  mind,  only  a  particular  one,  we  could  not  know  to 
what  other  ideas  to  apply  it,  or  what  particular  objects  had  the  resem- 
blance necessary  to  bring  them  within  the  meaning  of  the  name.  A  per- 
•Mi,  in  reading  over  a  mathematical  demonstration,  certidnly  is  couscioua 
that  it  relates  to  somewhat  else,  than  Just  that  precise  figure  presented  to 
Ub  in  the  diagram.  But  if  he  knows  not  what  else,  of  what  use  can  the 
denoDStration  be  to  him?  How  is  his  knowledge  enlarged  by  It?  Or  hov 
itell  be  know  afterwards  to  what  to  apply  it  ?** 

In  a  note  upon  this  passage,  Dr.  Price  observes,  that,  '<  according  to 
Dr.  Cndworth,  abstract  ideas  are  implied  in  tfu  cogmotcitire  power  of  the 
wtimd;  ndkichy  he  aaytj  containM  in  iUeif  ririuallp  {tu  ike  fitture  plawt  mr 
%rm  it  emdained  in  ike  «««£)  qeneral  noiions  or  etempiars  of  aU  ikinge^ 
mkiek  an  exerted  bp  i/,  or  u  if  old  aid  dlttcocer  ihenuelvetj  at  occasione  H^ 
vtfe,  and  proper  drcumxtancea  occur.^  ^  This  no  doubt  (Dr.  Price  adds) 
Btirj  will  rery  freely  condemn  as  whimsical  and  extravagant.  I  have,  I 
•wn,  a  different  opinion  of  it ;  but  yet  1  should  not  care  to  be  obliged  to 
defend  H.**— l{0r/eio  of  ike  Prineipal  Quettione  in  MaraU,  pp.  38,   d9| 

liedit. 

for  Biy  own  part,  I  have  no  scruple  to  say,  that  I  consider  this  fancy  of 
Cndworth  as  not  only  vhinu'cai  and  extravagant,  but  as  altogether  unintel- 
ligible; and  yet  it  appears  to  me,  that  some  confused  analogy  of  the  same 
•ort  nnat  exist  in  the  mind  of  every  person  who  imagines  that  he  has  the 
pow^r  of  forming  general  conceptions  without  the  intermediation  of  lanp 


Is  tlie  continuation  of  the  same  note.  Dr.  Price  seems  disposed  to  sanc- 
tioQ  another  remark  of  Lr.  Cudworth:  in  which  keprommncea  the  opini- 
on effhe  ntminal'gtM  to  bf  ao  rfdteulotu  andfaUe,  a*  to  detierre  no  confuta- 
iimt.  I  swpect  that  when  Dr.  Cudworth  wrote  this  splenetic  and  oracniar 
•entence,  he  was  out  of  humour  with  some  argument  of  Hobbes,  which  he 
Iband  himself  unable  to  answer.  It  is  not  a  little  remarkable,  that  the 
doctrine  which  he  here  treats  with  so  great  contempt,  should,  with  a  very 
few  exceptions,  have  united  the  snfirages  of  all  the  eoondest  philosopheia 

•COieeigiiteenlli  ceatory. 

P 
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tmf  'iit  sae  observation  holds  with  respect  to  other 

different  processes  of  reasoning  are  neces- 
one  is  the  demonstration  of  the  proposition  in 
snetfiba;  19  stndjing  which  we  certainly  think  of  nothing 
luc  'Ae  iodindual  diagram  before  us.  The  other  is,  the 
train  df  thought  bj  which  we  transfer  the  particular  con- 
dn^iiNi  to  which  we  have  been  thus  led,  to  any  other  dia- 
gram to  which  the  same  enunciation  is  equally  applica* 
ble.  As  this  last  train  of  thought  is,  in  all  cas^s,  essen- 
rioily  the  same,  we  insensibly  cease  to  repeat  it  when  the 
jcdsioD  for  employing  it  occurs,  till  we  come  at  length, 
without  any  reflection,  to  generalize  our  particular  cod- 
duftioo,  the  moment  it  is  formed ;  or,  in  other  words,  to 
consider  it  as  a  proposition  comprehending  an  indefinite 
wariety  of  particular  truths.  When  this  habit  is  estab- 
lbb«d,  we  are  apt  to  imagine, — forgetting  the  slow  steps 
by  which  the  habit  was  acquired, — that  the  general  con- 
clusion is  an  immediate  inference  from  a  general  demon- 
slntion;  and  that,  although  there  was  only  one  particular 
diagram  present  to  our  external  senses,  we  must  hare 
been  aware,  at  every  step,  that  our  thoughts  were  really 
conversant,  not  about  this  diagram,  but  about  general 
U$a$f  or,  in  Dr.  Reid's  language,  general  conceptions. 
1l«ttce  the  familiar  use  among  logicians  of  these  scholastic 
Stud  nysterious  phrases,  which,  whatever  attempts  may 
Vr  made  to  interpret  them  in  a  manner  not  altogether  incon* 
talent  with  good  sense,  have  unquestionably  the  eflect  of 
k!«e|Naf  out  of  view  the  real  procedure  of  the  human  mind 
ii  tbe  generalization  of  its  knowledge. 

Pr«  Reid  seems  to  be  of  opinion,  that  it  is  by  the  pow* 
^iiSMminf;,  general  conceptions^  that  man  is  distinguish- 
td  6mi  the  brutes ;  for  be  observes,  that  ^^  Berkeley's 
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system  goes  to  destroy  the  barrier  between  the  rational 
and  animal  natures.''  I  must  own  I  do  not  perceive  the 
justness  of  this  remark,  at  least  in  itsapplicafion  to  the 
system  of  the  nominalists,  as  I  have^ndeavoured  to  explain 
and  to  limit  it  in  the  course  of  this  work.  On  the  contrary, 
it  appears  to  me,  that  the  account  which  has  been  just  given 
of  getural  reasonings  by  ascribing  to  a  process  of  logical 
JMuction  (presupposing  the  previous  exercise  of  abstrac- 
tion or  analysis)  what  Dr.  Reid  attempts  to  explain  by  the 
acholastiCy  and  not  very  intelligible  phrase  of  general  con-' 
eepiionSf  places  the  distinction  between  man  and  brufes  in 
a  far  clearer  and  stronger  light  than  that  in  which  pfaiioso* 
phers  have  been  accustomed  to  view  it*  That  it  is  to 
the  exclusive  possession  of  the  faculty  of  abstrc^ction^ 
and  of  the  other  powers  subservient  to  the  use  of  general 
signs,  that  our  species  is  chiefly  indebted  for  its  superiori- 
ty over  the  other  animals,  I  shall  afterwards  endeavour 
to  show. 

It  still  remains  for  me  to  examine  an  attempt  which  Dr. 
Reid  has  made,  to  convict  Berkeley  of  an  inconsistency^ 
in  the  statement  of  his  argument  against  abstract  general 
ideas.  *'  Let  us  now  consider  (says  he)  the  Bishop's 
notion  of  generalizing.  Ah  idea  (he  tells  us)  which,  con* 
sidered  in  itself,  is  particular,  becomes  general,  by  being 
made  to  represent  or  stand  for  all  other  particular  ideas 
of  the  same.sort.  To  make  this  plain  by  an  example :  Sup- 
pose  (says  Berkeley)  a  geometrician  is  demonstrating  the 
method  of  cutting  a  line  into  two  equal  parts.  He  draws, 
for  instance,  a  black  line  of  an  inch  in  length.  This, 
which  is  in  itself  a  particular  line,  is  nevertheless},  with 
regard  to  its  signification,  general,  since,  as  it  is  there 
used,  it  represents  all  particular  lines  whatsoever,  so  that 
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what  is  demonstrated  of  it,  is  demonstrated  of  all  lines,  or, 
in  other  words,  of  a  line  in  etneral.  And  as  that  parti- 
cuhir  line  berom 'S  general  by  being  made  a  si^n,  so  the 
name  line^  which,  talcen  abaolutely,  is  particular,  by  being 
a  sign,  is  made  general. 

**  Here  (continues  Dr.  Reid)  I  observe,  that  when  a 
particular  idea  is  made  a  sign  to  represent  and  stand  for 
all  of  a  8ort^  this  supposes  a  distinction  of  things  into 
sorts  or  species.  To  be  of  a  «or/,  implies  having  those 
attributes  which  characterize  the  sort,  and  are  common 
to  all  the  individuals  that  belong  to  it.  There  cannot 
therefore  be  a  sorty  without  general  attributes;  nor  can 
there  be  any  conception  of  a  sort  without  a  conception  of 
those  general  attributes  which  distinguish  it.  The  con- 
ception of  a  sortf  therefore,  is  an  abstract  general  concep- 
tion. 

"  The  particular  idea  cannot  surely  be  made  ft  sign  of 
a  thing  of  which  we  have  no  conception.  1  do  not  say, 
that  you  must  have  an  idea  of  the  sort ;  but  surely  you 
ought  to  understand  or  conceive  what  it  means  wlieu  you 
make  a  particular  idea  a  representative  of  it ;  otherwise 
your  particular  idea  represents  you  know  not  what."* 

Although  I  do  not  consider  myself  as  called  upon  to  de- 
fend all  the  expressions  which  Berkeley  may  have  employ- 
ed in  support  of  his  opinion  on  this  question,  I  must  take 
the  liberty  of  remarking,  that,  in  the  present  instance, 
he  appears  to  me  to  have  been  treated  with  an  undue  se- 
verity.   By  ideas  of  the  same  sorty  it  is  plain  he  meant 

•  Pftges  484,  485; 
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nothing  more  than  things  called  bjf  the  same  namty  and, 
conaeqaentlj,  (if  our  illastrations  are  to  be  borrowed  from 
mathematics)  comprehended  under  the  terms  of  the  sanu 
d^iniHon*  In  such  cases,  the  individuals,  thus  classed 
leather,  are  completely  identified  as  subjects  of  reason- 
ing; insomuch,  that  what  is  proved  with  respect  to  one 
individual,  must  hold  equally  true  of  all  the  others.  As 
if  is  an  axiom  in  geometry,  that  things  which  are  equal  to 
one  and  the  same  thing,  are  equal  to  one  another;  so  it 
Day  be  stated  as  a  maxim  in  logic,  that  whatever  things 
hare  the  same  name  applied  to  them,  vin  consequence  of 
their  being  comprehended  in  the  terms  of  the  same  defini- 
tioD,  may  all  be  considered  as  the  same  identical  subject^ 
in  every  case  where  that  definition  is  the  principle  on 
which  our  reasoning  proceeds.  In  reasoning,  according- 
ly, concerning  any  sort  or  species  of  tilings,  our  thoughts 
have  no  occasion  to  wander  from  the  individual  sign  or 
representative  to  which  the  attention  happens  to  be  direct- 
ed, or  to  attempt  the  fruitless  task  of  grasping  at  those  spe- 
cific varieties  which  are  avowedly  excluded  from  the  num- 
ber of  our  premises.  As  every  conclusion  which  is  logi- 
cally deduced  from  the  definition  must,  of  necessity,  hold 
equally  true  of  all  the  individuals  to  which  the  common 
name  is  applicable,  these  individuals  are  regarded  merely 
as  so  many  units j  which  go  to  the  composition  of  the  mul- 
titnde  comprehended  under  the  collective  or  generic  term. 
Nor  has  the  power  of  conception  any  thing  more  to  do 
n  the  business,  than  when  we  think  of  the  units  ex-* 
pressed  by  a  particular  number  in  an  arithmetical  com- 
putation. 

The  word  sort  is  evidently  transferred  to  our  intellec- 
Inal  arrangements,  from  those  distributions  of  material  ob- 
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jects  into  separate  heaps  or  collections  which  the  com- 
Dion  sense  of  mankind  universally  leads  them  to  make  for 
the  sake  of  the  memory ;  or  (which  is  perhaps  nearly  the 
same  thing)  with  a  view  to  the  pleasure  arising  from  the 
perception  of  order.  A  familiar  instance  of  this  presents 
itself  in  the  shelves,  and  drawers,  and  parcels,  to  which 
every  shop-keeper  has  recourse  for  assorting,  according 
to  their  respective  denominations  and  prices,  the  varioiM 
articles  which  compose  his  stock  of  goods.  In  one  pai^ 
eel  (for  example)  he  collects  and  incloses  under  one  cobi- 
mon  envelopty  all  his  gloves  of  a  particular  size  and  qaa« 
lity  ;  in  another,  all  his  gloves  of  a  different  size  and  qaa> 
lity ;  and,  in  like  manner,  he  proceeds  with  the  stockings, 
shoes,  hats,  and  the  various  other  commodities  with  which 

his  warehouse  is  61led.  By  this  means,  the  attention  of 
his  shop-boy,  instead  of  being  bewildered  among  an  infi- 
nitude of  particulars,  is  confined  to  parcels  or  assortmaUs 
of  particulars ;  of  each  of  which  parc^els  a  distinct  idea  may 
be  obtained  from  an  examination  of  any  one  of  the  indi- 
viduals contained  in  it.  These  individuals,  therefore,  are 
in  his  apprehension,  nothing  more  than  so  many  units  in 
a  multitude,  any  one  of  which  units  is  perfectly  equivalent 
to  any  other  ;  while,  at  the  same  time,  the  parcels  them- 
selves, notwithstanding  the  multitude  of  units  of  which  they 
are  made  up,  distract  his  attention,  and  burden  his  memory 
as  little,  as  if  they  were  individual  articles.  The  truth  is, 
that  they  become  to  his  mind  individual  objects  qf 
thought^  like  a  box  of  counters,  or  rouleau  of  guineas,  or 
any  of  the  other  material  aggregates  with  which  his  senses 
are  conversant ;  or,  to  take  an  example  still  more  apposite 
to  our  present  purpose,  like  the  phrases  one  thousand,  or 
one  million,  when  considered  merely  as  simple  units  en- 
tering into  the  composiiion  of  a  numerical  sum. 
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The  task  which  I  have  here  sapposed  the  tradesman  to 
perform,  in  order  to  facilitate  the  work  of  his  ahop-boy,  is 
exactij  analogous,  in  its  efiect,  to  the  aid  which  is  fur^ 
niflhed  to  the  infant  understanding  by  the  structure  of  4ta 
mother-tongue ;  the  generic  words  which  abound  in  Ian* 
goage  assorting,  and  (if  I  may  use  the  expression)  packing 
fif,  under  a  comparatively  small  number  of  comprehen*> 
sire  terms,  the  multifarious  objects  of  human  knowledge."* 
Id  consequence  of  the  generic  terms  to  which,  in  civilized 
society,  the  mind  is  early  familiarized,  the  vast  multiplici* 
ty  of  things  which  compose  the  furniture  of  this  globe  are 
presented  to  it,  not  as  they  occur  to  the  senses  of  the  un- 
taught savage,  but  as  they  have  been  arranged  and  distri* 
buted  into  parcels  or  assortments  by  the  successive  obser- 
tatiom  and  reflections  of  our  predecessors.  Were  these 
arrangements  and  distributions  agreeable,  in  every  in- 
stance, to  sound  philosophy,  the  chief  source  of  the  errors 
to  which  we  are  liable  in  all  our  general  conclusions  would 
be  removed :  but  it  would  be  too  much  to  expect  (with 
some  late  theorists)  that  even  in  the  moat  advanced  state, 
either  of  physical  or  of  moral  science,  this  supposition  is 
ever  to  be  realized  in  all  its  extent.  At  the  same  time,  it 
srastbe  remembered,  that  the  obvious  tendency  of  the  pro- 
gressive reason  and  experience  of  the  species,  is  to  dimin- 
ish more  and  more  the  imperfections  of  the  classifications 
wUchhave  been  transmitted  from  ages  of  comparative 
ignorance ;  and,  of  consequence,  to  render  language  more 
and  more  a  safe  and  powerful  organ  for  the  investigation 
of  truth. 


*  The  same  analogy  had  occnred  to  Locke.  ''  To  shorten  its  waj 
to  knowledge,  and  make  each  perception  more  comprehensive,  the 
■ind  binds  them  into  bundles.** 


i    / 
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The  only  science  which  furnishes  an  exception  to 
these  observations  is  ma/AemiEi/tcA  ;  a  science  esseDtialljr 
distinguished  from  everj  other  by  this  remarkable  ci^ 
cumstance,  that  the  precise  import  of  its  generic  terms 
is  fixed  and  ascertained  by  the  definitions  which  form 
the  basis  of  all  our  reasonings,  and  in  which,  of  conse- 
quence, the  very  possibility  of  error  in  our  classificatioaf 
is  precluded,  by  the  virtual  identity  of  all  those  hypo- 
thetical objects  of  thought  to  which  the  same  generic 
term  is  applied. 

I  intenol  to  prosecute  this  subject  farther,  before  con- 
cluding my  observations  on  general  reasoning.  At  pre* 
sent,  I  have  only  to  add  to  the  foregoing  remarks,  that, 
in  the  comprehensive  theorems  of  the  philosopher,  ai 
well  as  in  the  assortments  of  the  tradesman,  I  cannot  per- 
ceive a  single  step  of  the  understanding,  which  implies 
any  thing  more  than  the  notion  of  number^  and  the  use 
of  a  common  name* 

Upon  the  whole  it  appears  to  me,  that  the  celebrated 
dispute  concerning  abstract  general  ideas,  which  so  long 
divided  the  schools,  is  now  reduced,  among  correct  think- 
ers, to  this  simple  question  of  fact.  Could  the  fauman 
mind,  without  tke  vse  of  signs  of  one  kind  or  anoiheTf 
have  carried  on  general  reasonings,  or  formed  general 
conclusions  ?  Before  arguing  with  any  person  on  the  sub- 
ject, I  should  wish  for  a  categorical  explanation  on  this 
preliminary  point.  Indeed,  every  other  controversy 
connected  with  it  turns  on  little  more  than  the  meaning 
of  words. 

A  diflTercnce  of  opinion  with  respect  to  this  question 
oifact  (or  rather,  I  suspect,  a  wiint  of  attention  in  some 
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of  the  disputants  to  the  great  variety  of  signs  of  whiiii 
the  mind  can  avail  itself,  independently  of  words)  still 
continues  to  keep  up  a  softt  of  distinction  between  the 
Nominalists  and  the  Conceptualists.  As  for  the  Real- 
ists, they  may,  I  apprehend,  be  fairly  considered,  in  the 
present  state  of  science,  as  having  been  already  forced  to 
lay  down  their  arms. 

That  the  doctrine  of  the  nominalists  has  been  stated 
by  some  writers  of  note  in  very  unguarded  terms,  I  do 
not  deny,^  nor  am  I  certain  that  it  was  ever  delivered  hy 


*  Particularly  by  Hobbes,  Mine  of  whose  incidental  remarks  and  ex- 
ftcarions  would  certainly,  if  foUowed  'strictly  out  to  their  logical  conFc- 
^pnemce^  lead  to  the  complete  subversion  of  truth,  as  a  thing  real,  and  in- 
dependent of  human  opinion.  It  is  to  this,  I  presume,  that  Leibnitz  al- 
ludes, when  he  says  of  him,  ^  T^ofJMur  Uobbesy  qui  ui  verumfatear,  miki 
pltu  qwtm  nominalis  videiur.^^ 

I  shall  afterwards  point  out  the  mistake  by  which  Hobbes  seems  to  me 
to  have  been  misled.  In  the  meantime,  it  is  but  justice  to  him  to  say,  that 
Ldo  not  think  he  hod  any  intention  to  establish  those  sceptical  conclusions 
whidi,  it  must  be  owned,  may  be  fairly  deduced  as  corollaries  from  some 
of  his  principles.  Of  this  I  would  not  wish  for  a  stronger  proof  than  his  fa- 
Toorite  maxim,  that  *<  words  are  the  counitrt  of  wise  men,  but  the  money 
•f  Ibola;'*  a  sentence  which  expresses,  with  marvellous  conciseness,  noi 
oaiy  the  proper  function  of  language,  as  an  instrument  of  reasoning,  but 
the  abuses  to  which  it  is  liable,  when  in  unskilful  hands. 

i)r.  GiUies,  who  has  taken  much  pains  to  establish  Aristotle's  claims^o 
an  that  is  yahiable  in  the  doctrine  of  the  nominalists,  has,  at  the  same 
time,  represented  him  as  the  only  favourer  of  this  opinion,  by  whom  it  has 
been  taught  without  any  admixture  of  those  errors  which  are  blended  with 
it  in  the  works  of  its  modem  revivers.  Even  Bishop  Berkeley  himself  is 
involved  with  Hobbes  and  Hume  in  the  same  sweeping  sentence  of  condem- 
nation. '^  The  language  of  the  nominalists  seems  to  have  been  extremely 
liable  to  be  perverted  to  the  purposes  of  scepticism,  as  taking  away  the 
specific  distinctions  of  things;  and  is  in  fact  thus  perverted  by  Hobbes, 

a 
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any  one  of  the  schoolmen  in  a  form  completely  unexcep- 
tionable ;  but  after  the  luminous,  and,  at  the  same  time, 
cautious  manner  in  which  it  has  been  unfolded  by  Berke- 
ley and  his  successors,  I  own  it  appears  to  me  not  a  little 
surprising,  that  men  of  talents  and  candour  should  still  be 
found  inclined  to  shut  their  eyes  against  the  light,  and  to 
shelter  themselves  in  the  darkness  of  the  middle  ages. 
For  my  own  part,  the  longer  and  the  more  attentively 
that  I  reflect  on  the  subject,  the  more  am  I  disposed  to 
acquiesce  in  the  eulogium  bestowed  on  Roscellinus  and 
his  followers  by  Leibnitz;  one  of  the  very  few  pfailoto- 
phers,  if  not  the  only  philosopher,  of  great  celebrity, 
who  seems  to  have  been  fully  aware  of  the  singular  merits 
of  those  by  whom  this  theory  waa  originally  propoaed: 

^'SECTA  NOMINALIUM,  OMNIUM  IHTBR  SCHOLASTIGAfl 
PROFUNDI8SIMA,  ET  HODIERNiS  REFORMATJB  PHIL080- 
PHANDl     RATIONI    CONGRUENTISBIMA."      It   is   R  thoory, 

indeed,  much  more  congenial  to  the  spirit  of  the  eighteenlh 
than  of  the  eleventh  century ;  nor  must  it  be  forgolteo, 
that  it  was  proposed  and  maintained  at  a  period  when  the 
algebraical  art  (or  to  express  myself  more  precisely,  tmi* 
.versal  arithmetic)  from  which  we  now  borrow  oor  best 
illustrations  in  explaining  and  defending  it,  was  entirely 
unknown. 


Berkeley,  Hume,  «iiil  ihtir  immmemM^  fiUtmmi,  Bnt  kMMf%  ^m- 
guage  w  not  Uabk  to  this  abi»e.'*  (GUUrn'M  AritMU,  VoL  L  p.  71, 
Sd  edit.) 

Among  theM  iceptical  followers  of  Berkeley,  we  mnit,  I  presoae,  ia- 
dnde  the  late  learned  and  ingenioos  Dr.  CanqibeU ;  whose  reBHin  oa  tiib 
Mihject  I  will,  neTerthelees,  venture  to  recommend  to  the  psrticiilar  attca- 
tion  of  my  readers.  Indeed,  I  do  not  know  of  suy  writer  who  has  tieatcd 
it  with  more  scutencss  and  perq^cnity.  (See  PMhaopkp  ^  iUuimie, 
Book  II.  chap.  Tii) 
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II. 


ConiintMiion  of  the  Subject. — Of  Language  considered 

as  an  Instrument  of  Thought. 

Hating  been  led,  in  defence  of  some  of  my  own  opinions, 
1o  introduce  a  few  additional  remarks  on  tlie  controversy 
with  respect  to  the  theory  of  general  reasoning ^  I  shall 
avail  myself  of  this  opportunity  to  illustrate  a  little  farther 
•moMer  topic,  (intimately  connected  with  the  foregoing  ar- 
gument) on  which  the  current  doctrines  of  modern  logi- 
eiftos  seem  to  require  a  good  deal  more  of  explanation  and 
lestriction  than  has  been  commonly  apprehended.  Upon 
thii  subject  I  enter  the  more  willingly,  that,  in  my  first 
Volume,  I  have  alluded  to  these  doctrines  in  a  manner 
which  may  convey,  to  some  of  my  readers,  the  idea  of  a 
more  complete  acquiescence,  on  my  part,  in  their  truth, 
than  I  am  disposed  to  acknowledge. 

In  treating  of  abstraction,  I  endeavoured  to  show  that 
we  thinkj  as  well  as  speaks  by  means  of  words,  and  that, 
without  the  use  of  language,  our  reasoning  faculty  (if  it 
conld  have  l{een  at  all  exercised)  must  necessarily  have 
been  limited  to  paWicutor  conclusions  alone.  The  effects, 
therefore,  of  ambiguous  and  indefinite  terms  are  not  confi« 
ned  to  our  commuuicafions  with  others,  but  extend  to  our 
private  and  solitary  speculations.  Dr.  Campbell,  in  his 
Philosophy  of  Rhetoric,  has  made  some  judicious  and  im* 
portant  observations  on  this  subject ;  and,  at  a  much  ear- 
lier period,  it  drew  the  attention  of  Des  Cartes ;  who,  in 
the  course  of  a  very  valuable  discussion  with  respect  to 
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.    •articular  stress  oj» 

.  ^  cmj)loyinciit  oflaii- 

•  Ami.  lii-'Hy,  in  consc- 

'^  !»,  jsll  our  i;!e;i<  hrtomc 

•    .oh  ivc  r\j)rr>s  ihrin  ;    nor 

-  to  UK.niorv,    wlljioul  ihciv 

.  1*,  \hiO  \hr.rc  is  liiinlly  any 

'  •cMli'^tilu:*  a  r.olit>n  as  tohc 

^  -..rod  from  all  use  of  hnicniacre; 

-  ••  -iibrr  word.,   more    rasilv    than 

•    :'Mirh  riort^  ronvcrsunt  with  the 

-.•:  r.     Mi'nrc,  too,  it  is,  Ihaf  we  of- 

jrojMi^ition?,  thf*  mcaninirof  which 

.     .  ! ;   imajrinincT  tliat  we  liave  either  ex- 

»•  import  <)f  all  the  ternss  involved  in 

*  '\o  adopted  ili'*se  terms  on  the  autho- 

!  whose  jndc;ment  wc  ran  rely."'"^ 

•  »-«v'V  I'Kjucl.i"  II-  iiiij,  <  >ncL'\iiM^  o-aiK';  iiosM'os   vorl>i\ 

s  .iUia"aiim«»,  ihm-  cow.  uU]  siiiimI  <um  i«*tis  \crbiis  mc- 

'•..juc  faciri«!»i  |H>stoa  vrrboruiii  quani  reniiii  rocordc- 

i  .^  rt  i  t'oiiiH  ()tt:ni  lialii'iiius  tain  distinctuni,  ut  ilium  ab 

.  "!i  M'lMiviiMis;  (oiiifjiior.CMjuo  honiiiuiiii   ferv  ora- 

.  ^".  «juaru  rirca  ri"<  Aci'^autur ;  ailoo  ut  juTsajK*  locihus 

.M  A«oii<u\n,  <{nia  [.utaiit  so  i!lo<  oliin  intollexiiisc, 

%  ickIv  intrlliifchaiit,    aiTcpiN'^e." — Princ.  Phil.    Pai> 

.•.\  rur'mus  |ki.v<h?o  iioarly  to  the  saiiu*  purpose,  from 

.  vU'Xfd  lo  luy  fir>t  vo!u:ue  ;^«:r'i  uDti?  L.)  I  wa*  iiol  thuu 

>  .ittrntiuii  which  had  hccu  j»ivi.'u  to  this  source  of  er- 

:tx-r  did  I  expect  to  tind  so  cxpliiit  an  allusion  to  it  in 

*'oiUs  a>.  1  I'.a;  e  sinic  o'm.m  ^-vi'd  iu  liie  ibllowing  para- 


..;«:    -..•;  '■•:'.     ■'    -•  ;:'j'  .i..,'ryj'.'  >•  z^*;'  "^tt  /utr 
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To  these  important  considerations,  it  may  be  worth 
while  to  add,  that  whatever  improvements  may  yet  be 
made  in  language,  by  philosophers,  they  never  can  relieve 
the  student  from  the  indispensable  task  of  analyzing  with 
accuracy  the  complex  ideas  he  annexes  to  the  terms  em- 
ployed in  his  reasonings.  The  use  of  general  terms,  as 
Locke  has  remarked,  is  learned,  in  many  cases,  before  it 
is  possible  for  us  to  comprehend  their  meaning ;  and  the 

UTAj  Ktti  ««t8'  ciurous  avATAff-BeLi  av/x/^eLtfUi  otav  it/  tv  xo>k  'romreti  mt 
trKtyPty  IT/,  j»  /uiF  enrArn  fjt  TJ»f  ofitoiornroc  i  i*  o/noiorufi  tz  rnc  Ai^iwr. 
De  Sophist.  EienchiSy  Lib.  I.  cap.  7. 

Qnocirca  inter  eos  (FnralogftnMM)  qni  in  dfctione,  consittnnt,  hie  (allendl 
■odns  est  ponendos.  Primnm,  quia  magia  decipimur  ccmaiderantes  cum 
aliifl,  quim  apud  noametipaos,  nam  consideratio  cum  aliis  per  sermonem  in- 
atituituT}  apud  nosmetipsos  autem  non  minus  fit  per  rem  ipsam.  Deiude 
et  per  nosmetipsos  ut  fallumur  accidit,  cum  in  rebus  considerandis  scrmo 
adbibetur:  Pneterea  deceptio  est  ex  similitudine:  similitudo  autem  ex  die- 
tione/'-^Edit.  Du  Vol.  Vol.  I.  p.  289. 

Lest  it  should  be  concluded,  however,  from  this  detached  remark,  that 
Aristotle  had  completely  anticipated  Locke  and  G)ndillac  in  their  specula- 
tions with  respect  to  language,  considered  as  an  instrument  of  thought^  I 
■raat  beg  of  my  readers  to  compare  it  with  the  previous  enumeration  given 
Vf  ^e  same  author,  of  those  paralog^ms  or  fallacies  which  lie  in  the  die- 
(De  Sopkitt.  Elenchts^  Lib.  I.  cap.  4.)— recommending  to  them,  at  the 
time,  as  a  useful  comment  on  the  original,  the  twentieth  chapter  of  the 
third  hook  of  a  work  entitled  Institutio  Logica^  by  the  learned  and  Justly 
celebrated  Dr.  Wallis  of  Oxford.  I  select  this  work  in  preference  to  any 
other  BMidem  one  on  the  same  subject,  as  it  has  been  lately  pronounced,  by 
aft  authority  for  which  I  entertain  a  sincere  respect,  to  be  '^a  complete  and 
aeconcte  treatise  of  logic,  strictly  according  to  the  Aristotelian  method;** 
and  as  we  are  farther  told,  that  it  is  ^stin  used  by  many  in  the  university  to 
which  Wallis  belonged,  as  the  lecture-book  in  that  department  of  study .." 
I  intend  to  quote  part  of  this  chapter  on  another  occasion.  At  present  I 
Mhall  only  observe,  that  it  does  not  contain  the  slightest  reference  to  the 
passage  which  has  led  me  to  introduce  these  observations;  and  which,  I  be- 
lieve, will  be  now  very  generally  allowed  to  be  of  greater  value  than  all 
those  puerile  distinctions  put  together,  which  Dr.  Wallis  has  been  at  so 
much  pains  to  illustrate  and  exemplify. 


•  I, 


•     t 
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•  {•:'::.?  ro  use  fhrm  tliroii2:li  Vr'^. 
-'     t'-.tSIp  to  examine  arciiraff> 

• 

Thh  is  a  stinlv  wliich   evrrr 

•  « 

•7  ror  himself;  and  of  wliirh   no 
-<■  is  Mieverfhev  mav  be  in  directing 
..r.->.f«5e  the  necessity. 

1     inlity  of  a  raiitioiis  emploj'ment  of 
"•'iiiiinn  of  commiiniration  and  as  an  in- 
:^»f,  many  striking  illustrations  nn2;lif  he 
he    history  of  science  during   the   time 
■a-i'lc  jarjron  was  current  among  the  learn- 
!    phraseoIoi»y,    which    was    not   onh'    ill- 
,•  the  discovery    of  truth,   hut    which    was 
.. •    .'ontrived  for  the  propajration  of  error;  and 
o  those  who  were  habituated  to  the  use  of  it, 
iio^  in  contr(»vcrsy  (at  least  in  the  judirment 
•ui!')over  their  more  enlischtened  and  candid 
..     •*  A    blind    wresth^r,  by  fipthting    in   a    darit 
ro  adopt  an  allusion  of  Des  Cartes)  may  not  on- 
!  his  defect,  but  may  enjoy  some  advantages 
,t*  who  see.      It  is  the  lic:ht  of  d;»y  only  that  can 
his  inferiority."     The  imperfections  of  this  phi- 
.u'cordingly,  have  been  exposed  by  Dea  Cartes 
.  X  t\»!!ower.-,  Irss  by  tlic  force  of  their  reasonings, 
%  ;!'.cir  teacliinjr  men  to  make  use  of  their  own  facul- 
,  ^      ..  cad  of  p'opini?  in  the  artificial  d;irkness  of  the 
SxV*.;  •*"*'  ^^^  perceive  the  folly  of  expect inc  to  advance 
,.^.f  bv  rinii^lnc;  changes  on   v/ords  to  which  they  an* 

^  xr/.  n»'  ^''^"*''  *^^'  P''^*-^^*'  ideas. 

7 .  ^^vj-ioijuence  of  th'*  ir.nuence  of  these  Aicws,  the  at- 

-   ,%n  of  onr  soundest  philc)soj)hrM  was  more  and  more 

..  •J  liurhig  the  course  of  the  lust  century,  to  the  culti- 
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Tation  of  that  branch  of  logic  which  relates  to  the  use  of 
words.  Mr.  Locke's  observations  on  this  subject  form 
perhaps  the  most  valuable  part  of  his  writings  ;  and,  since 
his  time,  much  additional  light  has  been  thrown  upon  it 
by  Condillac  and  his  successors. 

Important,  however,  as  this  branch  of  logic  is  in  its 
practical  applications ;  and  highly  interesting,  from  its  in- 
timate connexion  with  the  theory  of  the  human  mind, 
there  is  a  possibility  of  pushing,  to  an  erroneous  and  dan* 
gerous  extreme,  the  conclusions  to  which  it  has  led.  Con* 
dillac  himself  falls,  in  no  inconsiderable  a  degree,  under  this 
censure-;  having,  upon  more  than  one  occasion,  express- 
ed himself  as  if  he  conceived  it  to  be  possible,  by  means 
•f  precise  and  definite  terms,  to  reduce  reasoning,  in  all 
the  sciences,  to  a  sort  of  mechanical  operation,  analogous, 
an  its  nature,  to  those  which  are  practised  by  the  algebra- 
ist, on  letters  of  the  alphabet.  ^<  The  art  of  reasoning 
(he  repeats  over  and  over)  is  nothing  more  than  a  lan- 
fSamge  well  arranged.*— ^<  L'art  de  raisonner  se  rfeduit  i 
line  langue  bien  faite.'' 

One  1^  the  first  persons,  as  far  as  I  know,  who  objected 
to  the  vagueness  and  incorrectness  of  this  proposition, 
was  M.  De  Oerando ;  to  whom  we  are  farther  indebted 
fior  a  clear  and  satisfactory  exposition  of  the  very  impor- 
tant fad  to  which  it  relates.  To  this  fact  Condillac  ap- 
proximates nearly  in  various  parts  of  his  works  ;  but  ne* 
ver,  perhaps,  without  some  degree  of  indistinctness  and 
of  exaggeration.  The  point  of  view  in  which  it  is  placed 
by  his  ingenious  successor,  strikes  me  as  so  just  and  hap- 
py, that  I  cannot  deny  myself  the  pleasure  of  enriching  mr 
book  with  a  few  of  his  observations^ 


^  '  ■  'iVJ-^-^^  Ci    IHE  FUiLObOFHV     [CHAP.  IJ. 

-    :  9  :»  ibuu*xir«Ai:iS  characteiistic  of  a  lively  aDil 

:^u-  'kzf  :ulft^:^{I^:lJlr.  to  pash  its  speculative  coiicluslOD>> 

^uxc-c^m  .^«' Jiia  their  just  limits.     Hence,  in  the  logical 

j'!<'.!e<»«uib'  ii  '^i^  esiioiable  writer,  these  maxims  (stated 

J    .:ij»i«.  i-'7  e^piaraiion,  or  restriction,)  *  That  the  stvdt/ 

■<  tHLt  i<y  nothing  more  than  the  acquisition  of  a  lan- 

j^»*ii:>  .     inii  *  that  a  science  properly  treated  is  only  a 

^.'ir**^f   ''^'f''   contrivedy      Hence   the   rash    assertion, 

"^..i   aalhemaiics  possess  no  advantage  over  other  sci- 

^--,  hut  what  they  derive  from  a  better  phraseology: 

.jM*   nut  all  of  these  might  attain  to  the  same  characters 

t  ytinplicity  and  of  certaintyy  if  we  knew  how  to  give 

'utH  <igns  equally  perfect.^* '^ 

-  The  same  task  which  must  have  been  executed  by 

ih/»c  who  contributed  to  the  first  formation  of  a  language, 

mmI  ^hich  is  executed  by  every  child  when  he  learns  to 

^dk  it,  is  repeated  over  in  the  mind  of  every  adult  when 

tii  uakes  use  of  his  mother-toiigue  ;  for  it  is  only  by  the 

jiei:oui[>osition  of  his  thoughts  that  he  can  learn  to  select 

.m:  sigus  which  he  ought  to  employ,  and  to  dispose  them 

ii  .i  :^uitable  order.     Accordingly,  those  external  actions 

%ihi:h  we  call  speaking  or  writingj  are  always  accompa- 

«tf^  with  a  philosophical  process  of  the  understanding, 

:^  we  content  ourselves,  as  too  often  happens,  with 

ruiiii^  over  mechanically  what  has  been  said  by  others. 

I  >  .u  this  respect  that  languages,  with  their  forms  and 

^ii^ic**^  conducting  (so  to  speak)  those  who  use  them,  into 

11^  ^a  bi  of  a  regular  analysis  ;  tracing  out  to  them  in  a 

vM'^**  J^»^'^'  discourse,  the  model  of  a  perfect  decompo- 

;  .  ^.^i,t\  bo  regarded,  in  a  certain  sense,  as  analytical 

,^,^,;. But  I  stop  short ;  Condillar,  to  whom  this 

'  -V  Siju***  <^*  ^*^  ^'^^  *^^  Pciiscr,&c.  lutrod.  pp.  xs.  xxi. 
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idea  belongs,  has  developed  it  too  well  to  leave  any  hope 
of  improving  upon  bia  statement." 

In  a  note  upon  this  passage,  however,  M.  De  Oeran- 
do  has  certainly  improved  not  a  little  on  the  statement 
of  Condillac.  **  In  asserting  (sajrs  he)  that  languages  may 
be  regarded  as  analytical  methods,  I  have  added  the  quali- 
fying phrase,  in  a  certain  sense^  for  the  word  method  can* 
not  be  employed  here  with  exact  propriety.  Languages 
furnish  the  ocraWon^  and  the  means  of  analysis;  that 
is  to  say,  they  afford  us  assistance  in  following  that  me- 
thod ;  but  they  are  not  the  method  itself.  They  resem- 
ble signals  or  finger-posts  placed  on  a  road  to  enable  us 
to  discover  our  way ;  and  if  they  help  us  to  analyze,  it  is 
because  they  are  themselves  the  results,  and  as  it  were, 
the  monuments  of  an  analysis  which  has  been  previously 
made  ;  nor  do  they  contribute  to  keep  us  in  the  right 
path,  but  in  proportion  to  the  degree  of  judgment  with 
which  that  analysiij  has  been  conducted."^ 

I  was  the  more  solicitous  to  introduce  these  excellent  re- 
marks, as  I  suspect  that  I  have  myself  indirectly  contri- 
buted to  propagate  in  this  country  the  erroneous  opinion 
which  it  is  their  object  to  correct.  By  some  of  our  later 
writers  it  has  not  only  been  implicitly  adopted,  but  has 
been  regarded  as  a  conclusion  of  too  great  value  to  be  suf- 
fered to  remain  in  the  quiet  possession  of  the  moderns. 
''  Aristotle  (says  the  author  of  a  very  valuable  analysis  of 
bis  works)  well  knew  that  our  knowledge  of  things  chiefly 
depending  on  the  proper  application  of  language  as  an 
INSTRUMENT  OF  THOUGHT,  the  truc  art  of  reasoning  is  no- 


«  Ibid.  pp.  1&8, 159,  Tom.  I. 

R 
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thing  but  a  language  accurately  defined  and  ikUfaUy  ar- 
ranged ;  an  opinion  whkb)  after  many  idle  deckuDationi 
against  his  barren  generalities  and  verbal  trifling,  philoso- 
phers have  begun  very  generally  to  adopt.""*^ 


•  Ari8lol1e*8  Ethics,  &c.  by  Dr.  Gillies,  Vol.  I.  p.  04,  2d.  edit. 

The  passage  in  my  first  Tolame,  to  which  I  suspect  an  allnaloB  is  hen 
made,  is  as  follows : 

^  The  technical  terns,  in  thediffereat  sdeaces,  render  the  appropriate  Imi- 
gnBge  of  philosophy  a  still  more  conTenient  iNSTnuMCHT  ov  tbovobi^ 
than  those  languages  which  have  originated  from  popalar  nse ;  and  in  pro- 
portion as  these  technical  terms  improve  in  point  of  preeirion  and  of  com- 
prehensiTeness,  they  will  oontribate  to  render  onr  intellectsal  progreas  msna 
certain  and  more  rapid.  '  While  engaged  (says  Mr.  Lavoisier)  in  the  can- 
position  of  my  Elements  of  Chemistry,  I  perceived,  better  than  I  liad  evec 
done  before,  the  truth  of  an  observation  of  Condillac,  that  we  think  onlj 
through  the  medium  of  words,  and  that  ianguagti  are  true  anaiptic  meikodg. 
Algebra,  whidi,  of  all  oar  modes  of  expression,  is  the  most  sinpla,  tk» 
most  exact,  and  the  best  adapted  to  its  purpose,  is,  at  the  same  tinc|  a 
language  and  an  analytical  method.  T%e  art  qf  reatoning  is  tuUking  aiorc 
than  a  lanffuage  veU  arranged.''  The  influence  (I  have  added)  which  these 
very  enlightened  and  philosophical  views  have  already  had  on  the  doctrines 
of  chemistry,  cannot  fail  to  be  known  to  most  of  my  readers." 

When  this  paragraph  was  first  written,  I  was  fully  aware  of  the  hmseneaa 
and  indistinctness  of  Lavoisier's  czpressioos^  but  as  my  only  object  in  In- 
troducing the  quotation  was  to  illustrate  the  influence  of  general  logical 
principles  on  the  progress  of  particular  sciences,  I  did  not  think  it  necessa- 
ry, in  the  HUroduetiam  to'my  work,  to  point  out  in  what  manner  Condinae^ 
proposltioBs  were  to  be  limited  and  corrected.  I  am  truly  happy,  ftv  the 
sake  of  M.  De  Gerando,  that  I  hiqipened  to  transcribe  them  in  the  same 
vague  and  very  exceptionable  terms  in  which  I  found  them  sanctioned  by 
the  names  of  Condillac,  and  of  one  of  the  most  illustrious  of  his  disciples. 

It  will  not,  I  hope,  be  considered  as  altogether  foreign  to  the  design  of 
this  note,  if  I  remark  further,  how  eaaj  it  is  for  a  translator  of  Aristotle  (ia 
consequence  of  the  unparallelDd  brevity  which  he  sometimes  affects)  to  ac- 
commodate the  sense  of  the  original,  by  the  help  of  paraphrastical  clauses^ 
expressed  in  the  phraseology  of  modem  science,  to  every  progressive  step 
In  the  history  of  human  knowledge.    In  truth,  there  is  not  one  philosopher 


/ 
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fe^^^  !t  assertion  of  the  prioritj 

.lion  which  we  are  here  told 
^enn'ally  to  adoplj**  it  is  to  be 
ido  vill  be  in  future  allowed  to 
Honour  of  having  seen  a  little  far- 
.omental  article  of  logic  than  the  Sta- 


.^ bote oj^nkmifWbm they've  etated  in  any  tenM  bnt  hi^ 
0  be  reoeiyed  with  M  n«st  distroBt. 
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Continuation  ofihesvbjeii. — Visionary  Theories  of  some 
Logicians^  occasioned  by  tkeir  inattention  to  the  Es- 
sential Distinction  between  Mathematics  and  other  Sci- 
ences. 

In  a  passage  already  quoted  from  De  Gerando,  he  takes 
notice  of  what  he  justly  calls  c  rash  assertion  of  CondiU 
laCy  *^  that  mathematics  possess  no  advantage  over  other 
sciences,  but  what  they  derive  from  a  better  phraseolo- 
gy ;  and  that  all  of  them  might  atain  to  the  same  charac- 
ters of  simplicity  and  of  certaiity,  if  we  knew  how  to 
give  them  signs  equally  perfect." 

Leibnitz  seems  to  point  at  an  id%  of  the  same  sort,  in 
tliose  obscure  and  enigmatical  hints  (not  altogether  wor- 
thy, in  my  opinion,  of  his  powerful  an* comprehensive  ge- 
nius) which  he  has  repeatedly  thrown  lut,  about  the  mi- 
racles to  be  effected  by  a  new  art  of 'in  own  invention  ; 
to  which  art  he  sometimes  gives  the  naae  of  Ars  Combi- 
natoria  Characterislictty  and  sometime?r)f  ^rs  Combina- 
toria  Gcneralis  ac  Vera.  In  one  of  4s  letters  to  Mr. 
Oldenburg,  he  speaks  of  a  plan  he  had  longieen  meditating, 
of  treating  of  the  science  of  mind  by  mea^  of  mathema- 
tical demonstrations.  "  Many  wonderful  thigg  (he  adds) 
of  this  kind  have  occurred  to  me  ;  which,  at\ome  future 
period,  I  shall  explain  to  the  public  with  that^gical  pre- 
cision which  the  subject  requires."*  In  the  sd|e  letter, 
he  intimates  his  belief  in  the  possibility  of  inviting  an 
art,  ''  which,  with  an  exactitude  resembling  that^f  me- 

*  Malta  in  iioc  ji^encre  mira  A  me  sunt  obecrrata,  qose  aliquando,  ^  pur 
Gst  rigore,  cxposita  dabo.** 
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lie  operations  of  reason  stead  j  and 
effects  on  the  minds  of  others,  itre- 
McT  which  he  proceeds  thus: 
.Jgebra,  which  we  justly  value  so  highly, 
A  branch  of  that  general  art  which  I  have 
iiut,  such  as  it  is,  it  puts  it  out  of  our  power 
ii  error,  even  although  we  should  wish  to  do 
\i  exhibits  truth  to  our  eyes  like  a  picture  stamp- 
J  per  by  means  of  a  machine.     It  must  at  the  same 
u:  recollected,  that  algebra  is  indebted  for  whatever 
•  ucomplidhes  in  the  demonstration  of  general  theorems 
io  the  suggestions  of  a  higher  science  ;  a  science  which  I 
I  have  been  accustomed  to  call  characteristical  combina- 
ItOfi;  very  different,   however,   in  its  nature  from  that 
wliich  these  words  are  likely,  at  first,  to  suggest  to  the 
hearer.     The  marvellous  utility  of  this  art  I  hope  to  illus- 
trate, both  by  precepts  and  examples,  if  I  shall  be  so  for- 
tunate as  to  enjoy  health  and  leisure. 

**  It  is  impossible  for  me  to  convey  an  adequate  idea  of 
it  in  a  short  description.  But  this  I  may  venture  to  as- 
sert, that  no  instrument  (or  organ)  could  easily  be  ima- 
pned  of  a  more  powerful  efficacy  for  promoting  the  im- 
provement of  the  human  understanding ;  and  that,  suppos- 
ing it  to  be  adopted,  as  the  common  method  of  philoso- 
phizing, the  time  would  very  soon  arrive,  when  we  should 
be  able  to  form  conclusions  concerning  Ood  and  the  Mind, 
with  not  less  certainty  than  we  do  at  present  concerning 
figures  and  numbers.f" 


*  «  Qnod  Tclnt  mechanica  ratione  fixam  ct  Tiaibilem  et  (at  ita  dlcani)  irro- 
iSftlUleiB  reddat  rationem.'' 

t  WaQjuiii  Opera,  Vol.  III.  p.  esi. 
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The  following  passage  is  tranglated  from  aootber  letter 
of  Leibnita  to  the  game  coirespoiident : 

*<The  matter' in  qiiettion  depends  on  another  of  much 
higher  moment ;  I  mean,  on  a  general  and  true  mriK^ 
combination^  of  the  extensive  influence  of  which  I  do  not 
know  that  any  person  has  yet  been  fully  aware.  This,  k 
tmth)  does  not  differ  from  that  sublime  analysis,  into  tks 
recesses  of  which  Des  Cartes  ^himself,  as  far  as  i  Mi 
judge,  was  not  able  to  penetrate.  But,  in  order  to  cany 
it  into  execution,  an  alphabet  of  human  thou^ti  most 
be  previously  formed ;  and  for  the  invention  of  this  alpha- 
bet, an  analysis  of  axioms  is  indispensably  necessary.  I 
am  not,  however,  surprised,  that  nobody  has  yet  suflkiwt 
ly  considered  it ;  for  we  are,  in  general,  apt  to  neglect  wilt 
is  easy ;  and  to  take  many  things  for  granted,  from  thohr  ap- 
parent evidence  ;  faults,  while  they  remain  uneorrectedy 
will  for  ever  prevent  us  from  reaching  the  summit  of  thingi 
intellectual,  by  the  aid  of  a  calculus  adapted  to  moral  as 
well  as  to  mathematical  science."^ 

In  these  extracts  from  Leibnits,  as  well  as  in  that  quoted 
from  Condillac,  in  the  beginning  of  this  article,  the  M* 
distinction  between  mathematics  and  the  other  sch 


•  WaUisii  Opera,  Vol.  III.  p.  633. 
At  these  revcriei  of  this  truly  grre^t  aasii  are  ckwely  coaaeetai  wMi  Hm 
sabaequeiit  history  of  logical  speculation  in  more  thaa  one  country  of  Barspe, 
I  hare  been  indaced  to  incorporate  them,  in  an  English  version,  with  aiiy 
own  disquisitions.  Some  expressions,  which,  I  am  sensible,  are  not  aKogs- 
ther  agreeable  to  the  idiom  of  our  language,  might  have  been  easUy  avoid- 
ed, if  I  had  not  felt  it  hicumbent  on  me,  in  translating  an  author  whose 
meaning,  in  this  instance,  1  was  able  but  very  imperfectly  to  comprciicartj 
to  demte  as  little  as  possible  from  his  oiva  words. 
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'  irely  overlooked  •    la 

'  aaibiguoiiB  word 

li  how  the  solution 

liiing  resembling  the 

lib  of  theproUem,  when 
.lun  language  into  that  of  al- 
J  from  the  view  ;  and  the  subse- 
ij^t  mechanically  regulated  by  ge- 
nial result  is  obtained.  In  the  latter 
I  ords  about  which  our  reasonings  are  con- 
ii  more  or  less,  of  different  shades  of  mean- 
1  is  only  by  considering  attentively  the  relation 
.1  (hey  stand  to  the  immediate  context,  that  the  pre- 
ideaof  the  author  in  any  particular  instance  is  to  be 
In  these  sciences,  accordingly,  the  constant 
aad  uremitting  exercise  of  the  attention  is  indispensably 
aacflisary,  to  prevent  us,  at  every  step  of  our  progress, 
from  going  astray. 

Od  this  subject  I  have  made  various  remarks  in  a  vo- 
hraie  htdy  published  ;  to  which  I  beg  leave  here  to  refer, 
il  order  to  save  the  trouble  of  unnecessary  repetitions."^ 
Ihom  what  I  have  there  said,  I  trust  it  appears  that,  in 
SBBoviiig  any  train  of  reasoning,  beyond  the  circle  of  the 
StttheBaiical  sciences,  the  mind  must  necessarily  carry 
SB  along  with  the  logical  deduction  expressed  in  words, 
aaoCher  logical  process  of  a  Geir  nicer  and  more  diflELcuIt  na- 
tiee  \ — that  of  fixing,  with  a  rapidity  which  escapes  our 
Hmory,  the  precise  sense  of  every  word  which  is  ambi- 
by  the  relation  in  which  it  stands  to  the  general 

*  Philoiophical  Euays,  p.  153.  et  loq. 
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-'THY      \<U\V.   If 

The  foliowinc:  |^ 

of  Leibnitz  to  tl..  •'  •■''  ""■  '•'"2"'='^  of 

I,  tlieiliflfinilt  V  n\  ilij* 

**Thc  matt':  .:  nt  lot  tlu  in^in  ^t  nu  r 

hi-her  momr:  '*^"*'  '"**  '*"'  ^'M^  ^^''' 

know  Hint  :i  -.ilar,  whrn  our  rr:.<r.niPi-.  In 

jj,^jji      I  •    mIiIo,  in  thn'r  nirrji.in.ral  re- 

_»..,...  Mrative  rortaiiitv,  tin.-    ijj\c;- 

:jjj  inipro\«;m<nt«<  uliirli    laii.:iiai;e 

jj  J,  of  the   jinv^iv-ii  of  kiiou  ItMi-rp. 

|jg  r»*  pnTisiMiiHtiiuMion  and  rhis^jl]. 

j^^.  *     railings  of  words,    tlj.iii  in  a   rtduc- 

,*  sn  point  of  nunilM-r,  tlie*  ta^k  ot'  mm- 

31!  ' 

|.  .ir|>retation  may    In;    rrn«Itrc<l    muir 

J  ,.  :»ut  tlu;  nrcrssity  cit'tliis  ta.-k  can  r**- 

.  iill  e\rry  word  wliii  li  wtiniploy  >I};ili 
..uiahlo  in  iu  --i'lnitiratlon  a^  an  alirelu*a- 
.:-  llionanie  <  f..  .:'  -..nr.trir.il  tiLTiiro. 

'u\  tin  in?<  i;«  rt::;il  -ujHrioiil  y  uf  oni*  man 
.  Ill  :»I1  th.'  d{  iiri  ill  i.-j  tiniirs  nf  inoral   aiij 
^.ipiiy,    u'ill  hr  h»;in:l  li>  i!rp.  pd  rliirfh    <»r. 
.^  ;;  fi  uliicli  he  ha^  r!d?iv;i!«Ml   Jiu  sr  ailfui  ha- 
.;•*'  iniiriti'tfatioH^  —  rntn  h  niorr,  in  my  «»pin- 
.:••«  ac«|Jiuinfa/irr  wiih  tho-.?  nd«'s  whirh  form 
.     j'it^  of  sf  ndy  to  the  prole>i>(  d  !otii<ian.  fn  pn»of 
,  *ufH(*irnt  for  nu^  to    nmiiiid  inv  readers,    that 
.    ..  '['xory  «»f  >y!!oi:ism  [noeced.^  on  th(*  snppo>ition 
•  *.uiH*w«»ril  is  ;du:i>>  to  he  eji.plnyi'd  precisely  in 
^....j»  ^eii'^e,     (for     ntherwi-.-,   tJie    sylIoiri.-m     wonltl 
•cii'^V  eon-i^tincLorn;';.!'  th:iii  I  Inn  t(  r,iis)  and  n»r]- 
.•!%,i{t;d;esforiii.'nft  •!,iMi  v- r\  rnleu  hich  it  for/.i-;!}- 
.  .'..»  guidance  of  o;irna-.?-«:»!-.  pouj  i-  thai  tht;  nict•^t, 
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1  by  far  the  most  difficult  part  of  the  logical  process  h^s 
•on  previouslj  brought  to  a  successful  termination. 

In  treating  of  a  different  question,  I  have  elsewhere  re- 
marked, that  although  many  authors  have  spoken  of  the 
wonderful  mechanism  of  speech^  none  has  hitherto  attend- 
ed to  the  far  more  wonderful  meclianism  which  it  puts  in- 
to action  behind  the  scene.     A  similar  observation  will  be 
found  to  apply  to  what  is  commonly  called  the  Art  of 
Reasoning.     The   scholastic  precepts  which  profess  to 
temch  it,  reach  no  deeper  than  the  very  surface  of  the 
subject :  being,  all  of  them,  confined  to  that  part  of  the 
intellectual  process  which  is  embodied  in  the  form  of  ver- 
baJ  propositions.     On  the  most  favourable  supposition 
which  can  be  formed  with  respect  to  them,  they  are  super- 
fliipos  and  nugatory ;  but,  in  many  cases,  it  i»  to  be  ap- 
prehended, that  they  interfere  with  the  right  conduct  of 
the  understanding,  by  withdrawing  the  attention  from  the 
cultivation  of  that  mental  logic  on  which  the  soundness  of 
onr  conclusions  essentially  depends,  and  in  the  study  of 
which  (idt  hough  some  general  rules  may  be  of  use)  eyery 
inan  oiust  be,  in  a  great  measure,  his  own  master.^ 

In  the  practical  application  of  the  foregoing  conclusions, 
it  eaonot  fail  to  occur,  as  a  consideration  equally  obvious 
and  important,  that,  in  proportion  as  the  objects  of  our 
leaBoning  are  removed  from  the  particular  details  with 
which  our  senses  are  conversant,  the  difficulty  of  these  I91- 

*  Thote  who  are  interested  in  thii  diMussioB,  will  entttrnore  completely 
'  imo  my  vjews,  if  they  take  the  trouble  to  combine  what  ui  here  stated  with 
•ome  observations  I  have  introduced  in  the  first  Toiume  of  this  work;.    See 
p.  177,  et  seq.  3d  edit. 
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tent  inductive  processes  must  be  increased.  This  is  the 
real  source  of  that  incapacity  for  general  speculatioB^ 
which  Mr.  Hume  has  so  well  described  as  a  distinguishing 
characteristic  of  uncultivated  minds.  *^  General  reason- 
ings seem  intricate,  merely  because  they  are  general ;  nor 
is  it  easy  for  the  bulk  of  mankind  to  distinguish,  in  a  great 
number  of  particulars,  that  common  circumstance  in  whick 
they  all  agree,  or  to  extract  it,  pure  and  unmixed,  froH 
the  other  superfluous  circumstances.  Every  judgment  oc 
conclusion  with  them  is  particular.  They  cannotenlargs 
their  views  to  those  universal  propositions  which  compre^ 
hend  under  them  an  infinite  number  of  individuals,  and  in- 
clude a  whole  science  in  a  single  theorem.  Their  eye  ii 
confounded  with  such  an  extensive  prospect,  and  the  coft* 
elusions  deduced  from  it,  even  though  clearly  expreoseJy 
seem  intricate  and  obscure."'*'' 

Difficult,  however,  and  even  impossible,  as  the  task  of 
general  speculation  is  to  the  bulk  of  mankind,  it  is  never- 
theless true,  that  it  is  the  path  which  leads  the  cautions  and 
skilful  reasoner  to  all  his  most  certain,  as  well  as  most  va- 
luable conclusions  in  morals  and  in  politics.  If  a  theorist, 
indeed,  should  expect,  that  these  conclusions  are  in  every 
particular  instance  to  be  realized,  he  would  totally  misap- 
prehend their  nature  and  application ;  inasmuch  as  they  are 
only  to  be  brought  to  an  experimental  test,  by  viewing  them 
on  an  extensive  scale,  and  continuing  our  observations  du- 
ring a  long  period  of  time.  **  When  a  man  deliberates  (says 
Mr.  Hume)  concerning  his  conduct  in  any  particular 
affair,  and  forms  schemes  in  politics,  trade,  economy,  or 
any  business  in  life,  he  never  ought  to  draw  his  arguments 

^  Evay  otk  Conunerce. 
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l90  fine,  or  connect  too  long  a  chain  of  consequences  toge- 
ther. .  Something  is  sore  to  happen  that  will  disconcert 
Ilia  reasoning,  and  produce  an  event  diflferent  from  what 
he  expected.  But  when  we  reason  upon  general  sub- 
jectt,  one  may  justly  affirm,  that  our  speculations  can 
•carcely  ever  be  too  fine,  provided  they  be  just ;  and  that 
the  difference  between  a  common  man  and  a  man  of  ge* 
MI  is  chiefly  seen  in  the  shallowness  or  depth  of  the 
principles  on  which  they  proceed."  The  same  author  af- 
terwards excellently  observes.  That  general  principles, 
however  intricate  they  may  seem,  must  always  prevail,  if 
they  be  just  and  sound,  In  the  general  course  of  things, 
though  they  may  fail  in  particular  cases ;  and  that  it  is 
the  chief  business  of  philosophers  to  regard  the  general 
oo«rse  of  things."— "I  may  add  (continues  Mr.  Hume) 
that  it  Is  also  the  chief  business  of  politicians,  especially 
in  the  domestic  government  of  the  state,  where  the  public 
good,  which  is,  or  ought  to  be,  their  object,  depends  on 
the  concurrence  of  a  multitude  of  causes ;  not  as  in  fo- 
reign politics,  on  accidents  and  chances,  and  the  caprices 
of  a  few  persons."* 

To  these  profound  reflections  of  Mr.  Hume,  it  may  be 
added  (although  the  remark  does  not  bear  directly  on  our 

*  Eiiay  od  Commerce. 
Thb  eontnft  between  the  domestic  and  the  foreigrn  policy  of  a  state,  oe- 
em  more  than  once  in  Mr.  Hume's  writings  j  (see  in  particular  the  first 
paragraphs  of  his  Essay  on  the  Rise  of  Arts  and  Sciences.)  A  simihur  ob- 
aafation  bad  long  before  been  made  by  Polybtus.  (^There  are  two  ways 
1^  wfaidi every  kind  of  government  is  destroyed:  either  by  some  accident 
Umft  happens  from  without ;  or  some  evil  that  arises  within  itself.  \^liat 
the  first  will  be,  it  is  not  always  easy  to  foresee}  bat  the  loiter  is  certain 
jnddderminate^BoolL  VI.  Ex.  3.  (Hampton's  Translation.) 
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preftent  argument)  that,  in  the  Bj^sfematical  application  of 
general  and  refined  rules  to  their  private  coBcema,  men 
frequently  err  from  calculating  their  measures  upon  a 
scale  disproportionate  to  the  ordinary  duration  of  human 
life.  This  is  one  of  the  many  mistakes  into  which  projec- 
tors are  apt  to  fall  ^  and  hence  the  ruin  which  so  oftei 
overtakes  them,  while  sowing  the  seeds  of  a  harvest  which 
Others  are  to  reap.  A  few  years  more  might  have  aecv* 
red  to  themselves  the  priee  which  they  had  in  view ;  an4 
changed  the  opinion  of  the  world  (which  is  always  reguh* 
ted  by  the  accidental  circumstances  of  failure  or  of  suc^ 
cess)  from  contempt  of  their  follyt  into  admiratfos  of  their 
sagacity  and  perseverance. 

It  is  o^lterved  by  the  Comte  de  Bussi,  that  ^  time  vette* 
dies  all  mischances ;  and  that  men  die  unfortunate,  oiiiy 
because  they  did  not  live  long  enough.  Mareachal  d'Bs- 
tree,  who  died  rich  at  a  hundred,  would  have  died  a  beg- 
gar*, had  he  lived  only  to  eighty."  The  maxim,  like  most 
other  apothegms,  is  stated  in  terms  much  too  unqualified; 
but  it  may  furnish  matter  for  many  interesting  refleetionii 
to  those  who  have  surveyed  with  attention  the  characters 
which  have  passed  before  them  on  the  sti^  of  life;  or 
who  amuse  themselves  with  marking  the  trifling  and  fot^ 
tuitous  circumstances  by  which  the  multitude  are  decided 
in  pronouncing  their  verdicts  of  foresight  or  of  improTi- 
deoce. 
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IV. 


CmiiimiiUwn  tftke  Snbjeci.**^PecnUftr  and  MpifmineHl 
AdvmiUagei  passesBtd  bjf  Maihimaticiana^  in  ewnsi^ 
ftitnce  ofthiir  d^niU  Pkrastologj/* 

If  the  remarfai  eooUlned  in  the  foregoing  articled  vf 
this  section  be  just,  it  will  follow,  that  the  various  artifr 
cial  aids  to  our  reasoning  powers  which  have  been  project- 
ed by  Leibnitc  and  others,  proceed  on  the  supposition  (a 
tapposition  which  is  also  tacitly  assumed  in  the  syllogistic 
theory)  that,  in  all  the  sciences,  the  words  which  we  em* 
pioy  have,  in  the  course  of  our  previoms  studies,  been 
brought  to  a  sense  as  unequivocal  as  the  phraseology  of 
mathematicians.  They  proceed  on  the  supposition,  there- 
foff^  that  by  far  the  most  difficult  part  of  the  logical  pro* 
Uem  has  been  already  solved.  Should  the  period  ever 
arrive,  when  the  language  of  moralists  and  politicians 
shall  he  rendered  as  perfect  as  that  of  geometers  and  al- 
gebraists, ihetif  indeed,  may  such  contrivances  as  the  Ars 
Combimatoria  and  the  Alphabet  of  humam,  ikoughtst  be- 
come interesting  subjects  of  philosophical  discussion ;  al- 
though  the  probability  is,  that,  even  were  that  era  to 
take  pl8ce>  they  would  be  found  nearly  as  useless  in  mo» 
fids  aad  politics,  as  the  syllogistic  art  is  acknowledged  to 
ho  at  prevent,  in  the  invest^ations  of  pure  geometry. 

Of  the  pecoKar  and  sopereminent  advantage  possessed 
hjr  jMKhtmaticiaas,  io  ciouieqoence  of-tbose  fixed  and  de- 
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fsm  ibe  6i^tctM  of  their  science, 
tml  preciEion  ia  Uieir  language  and 
I  CLi  ikiak  of  no  illuttralion  more  striking 
nui  YOBC  iH  aSvded  bj  Dr.  Halle j*s  Latin  Tersion 
mu  K  Araok  Biaoiiicript,  of  the  tiro  books  of  Appol- 
?crne  dt  SerJicne  Ralionis.  The  extraordina- 
in  —iliiin  ■  under  which  this  Tersion  was  attempted 
conpieted  (which  I  presume  are  little  known  beyond 
due  narrow  circle  of  mathematical  readers)  appear  to  me 
fo  highly  curious,  considered  as  matter  of  literary  histo- 
ry, that  I  shall  copy  a  short  detail  of  them  from  Halley's 
preface. 

AAer  mentioning  the  accidental  discovery  in  the  Bod- 
leian library,  by  Dr.  Bernard,  Savilian  Professor  of 
astronomy,  of  the  Arabic  version  of  Appollonius,  wt^ 
x»yy  «iT#T#/i4K,  Dr.  Halley  proceeds  thus : 

"  Dcli{;lited,  therefore,  with  the  discovery  of  such  a 
treasure,  Bernard  applied  himself  diligently  to  the  task 
of  a  Latin  traoslation.  But  before  he  had  finished  a  tenth 
part  of  his  undertaking,  he  abandoned  it  altogether, 
either  from  his  experience  of  its  growing  difficulties,  or 
from  the  pressure  of  other  avocations.  Afterwards, 
when,  on  the  death  of  Dr.  Wallis,  the  Savilian  professor- 
ship was  bestowed  on  me,  I  was  seized  with  a  strong  de- 
iure  of  making  a  trial  to  complete  what  Bernard  had  be- 
l|jau;«— an  attempt,  of  the  boldness  of  which  the  reader 
SH»y  judge,  when  he  is  informed,  that,  in  addition  to 
iTM  iiosn  entire  ignorance  of  the  Arabic  language,  I  had 
^  ;^^?llrml  with  the  obscurities  occasioned  by  innumera* 
)ilr  yfe:^>M(es  which  were  either  defaced  or  altogether  ob- 
liltviM^^    With  the  assistance,  ^however,  of  the  sheets 
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vhich  Bernard  had  left,  and  which  served  me  as  a  key 
for  inyestigating  the  sense  of  the  original,  I  began  first 
with  making  a  list  of  those  words,  the  signification  of 
which  his  version  had  clearly  ascertained ;  and  then  pro- 
ceeded, by  comparing  these  words,  wherever  they  occur- 
red, with  the  train  of  reasoning  in  which  they  were  in- 
Vfdved,  to  decypher,  by  slow  degrees,  the  import  of  the 
context ;  till  at  last  I  succeeded  in  mastering  the  whole 
work,  and  in  bringing  my  translation  (without  the  aid  of 
my  other  person)  to  the  form  in  which  I  now  give  it  to 
Ae  public."^ 

When  a  similar  attempt  shall  be  made  with  equal  sue- 
ceu,  indecyphering  a  moral  or  a  political  treatise  written 
in  an  unknown  tongue,  thmy  and  not  tilljthen^  may  we 
tUok  of  comparing  the  phraseology  of  these  two  sciences 
with  the  simple  and  rigorous  language  of  the  Qreek  geom- 
eters ;  or  with  the  more  refined  and  abstract,  but  not  less 
•crapulously  logical  system  of  signs^  employed  by  mo- 
dem mathematicians. 

ft  must  not,  however,  be  imagined,  that  it  is  solely  by 
tbe  nature  of  the  ideas  which  form  the  objects  of  its  rea- 
■onings,  even  when  combined  with  the  precision  and  un- 
ambiguity  of  its  phraseology,  that  mathematics  is  distin- 
guished from  the  other  branches  of  our  knowledge.  The 
MUha  about  which  it  is  conversant,  are  of  an  order  alto- 
gether peculiar  and  sipgular ;  and  the  evidence  of  which 
they  admit  resembles  nothing,  either  in  degree  or  in  kind, 
to  which  the  same  name  is  given,  in  any  of  our  other  in- 

•  Appollon.  Pcrg.  de  Scctione  Rationiff,  &c.  Opera  ct  Studio  Edm.  HaU 
ley.  Ozon.  170«.  lu  Pr»fat. 
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tellectual  pursoiifl.  On  these  points  also,  Iieibnits  and 
many  other  great  men»  have  adopted  very  incorrect  opii^ 
iona ;  and*  by  the  authority  of  their  names,  have  give^ 
currency  to  aonae  logical  errors  of  fundamental  iroportanca 
My  reasons  for  so  thinking,  I  shall  slate  as  dearly  aad 
fully  as  I  cao»  ia  the  following  section. 


SECTION  III. 


Of  Mathematical  Demonstration. 


I. 


Of  the  Circumstance  on  nhicli  Demonstrative  Evidence 

essentially  depends. 

The  peculiarity  of  that  species  of  evidence  which  if 
called  demonstrative,   and   which  so  remarkably  distia? 
gui:9hes  our  mathemaf  ical  conclusions  from  those  to  which 
we  are  led  in  other  branches  of  science,  is  a  fact  which 
must  have  arrested  the  attention  of  every  person  whf 
possesses  the  slightest  acquaintance  with  the  elements  of 
geometry.     And  yet  I  am  doubtful  if  a  satisfactory  ac« 
count  has  been  hitherto  given  of  the  circumstance  froQ 
which  it  arises.     Mr.  Locke  tells  us,  that  "  what  consti- 
tutes a  demonstration  is  intuitive  evidence  at  every  step;" 
and  I  readily  grant,  that  if  in  a  single  step  such  evidence 
should  fail,   the  other  parts  of  the  demonstrauon  would 
be  of  no  value.     It  does  not,  however,   seem  to  me  that 
it  is   on  this  consideration  that  tiie  df  nionstrative  evi- 
dence of  the  conclusion  depends, — )iot  even  when  we  add 


\ 
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ta  it  aaDtber  which  is  much  mftiited  on  by  Dr.  Reid,— 
thatf  ^in  demomtratiye  eTldence,  onr  firat  principles 
mst  be  intuitively  certain/'  The  inaccuracy  of  this  re- 
aaark  I  formerly  pointed  out  when  treating  of  the  evi- 
dence of  axioms ;  on  which  occasion  I  also  observed,  that 
Ihe  first  principles  of  onr  reasonings  in  mathematics  are 
not  mxiotMf  but  definiHoM.  It  is  in  this  last  circum- 
atuce  (I  mean  the  peculiarity  of  reasoning  from  defini- 
fiona)  that  the  true  theory  of  mathematical  demonstration 
in  to  be  found ;  and  I  shall  accordingly  endeavour  to  ex- 
plain it  at  considerable  length,  and  to  state  some  of  th^ 
iMwe  important  Consequences  to  which  it  leads. 

That  I  may  not,  however,  have  the  appearance  of 
cUming  m  behalf  of  the  following  discussion,  an  undue 
diwe  ef  originality,  it  is  necessary  for  ine  to  remark,  tbsft 
the  leading  idea  which  it  contains  haS  been  repeatedly 
started,  and  even  to  a  certain  length  prosecuted,  by  dif> 
frrant  writers,  ancient  aa  well  as  modem ;  but  that,  in  all 
of  them,  it  has  been  so  blended  with  odilateral  eonsidera- 
lioaay  akogether  foreign  to  the  point  in  question,  as  to  di- 
vert the  attention  both  of  writer  and  reader,  from  that  sin* 
gPe  principle  on  which  the  solution  of  the  problem  hinges. 
The  advantages  which  mathematics  derives  fmm  the  pe^ 
cnliar  nature  of  those  relations  about  which  it  is  conveiv 
ikoM^  fipm  Its  simple emd  definite  phraseeli^ ;  and  from 
fbie  aervenr  log^c  so  admintbfy  displayed  in  the  concafenap 
ikm  of  its  innumerable  theorems,  are  indeed  immense,  ana 
woU  entitled  to  a  separate  and  ample  yiustration  ;  but  they 
do  Mt  >ppw  lo  have  mry  necessary  ootmenion  with  (ha 
tfttbj^ct  of  this  section.  How  iar  I  att  right  in  this  opin- 
ion, my  readers  will  be  enabled  to  judge  by  the  sequel. 
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It  was  already  remarked,  in  the  first  chapter  of  this 
Part)  that  whereas,  in  all  other  sciences,  the  propositknH 
which  we  attempt  to  establish,  express  facts  real  or  suppo- 
sed,— in  mathematics,  the  propositions  which  we  demon- 
Btrate  only  assert  a  connexion  between  certain  supposi- 
tions and  certain  consequences.  Our  reasonings,  there- 
fore, in  mathematics,  are  directed  to  an  object  essentially 
different  from  what  we  have  in  view,  in  any  other  employ- 
ment of  our  intellectual  faculties; — not  to  ascertaia 
truths  with  respect  to  actual  existencies,  but  to  trace  the 
logical  filiation  of  consequences  which  follow  from  an  tssi- 
med  hypothesis.  If  from  this  hypothesis  we  reason  with 
correctness,  nothing,  it  is  manifest,  can  be  wanting  to  com- 
plete the  evidence  of  the  result ;  as  this  result  only  as- 
serts a  necessary  connexion  between  the  suppoBition  and 
die  conclusion.  In  the  other  sciences,  admitting  that  eve- 
ry ambignity*of  language  were  removed,  and  that  eveiy 
step  of  our  deductions  were  rigorously  accurate,  oar 
conclusions  would  still  be  attended  with  more  tf  less  of 
uncertainty:  being  ultimately  founded  on  principlei 
which  may  or  may  not,  correspond  exactly  with  the  fact* 

Hence  it  appears,  that  it  might  be  possible,  by  devising 
a  set  of  arbitrary  definitions,  to  form  a  science,  which,  al- 

*  This  difltinefioii  coincide*  wiUiMie  wfaicli  ham  been  Tery  lafniiJmMjj  il- 
luatrated  by  M.  PreYost  in  his  phiioeophical  essays.  See  his  rcnariu  oa 
those  ttcicDccs  which  have  for  their  object  abtolute  fruihy  considered  in  con- 
trast with  those  which  are  occupied  only  about  conditional  or  kppoiktUcal 
iruihi.  Mathematics  is  a  scienee  of  the  latter  description ;  and  Is  theieftrt 
called  by  M.  Pmwtmt  a  McUmeo  of  pmre  roammmg.  In  what  respeiHa  ay 
opinion  on  this  sui^eot  differs  from  his,  will  appear  afterwards^— JEmow  dt 
Philosopk^  Tom.  II.  p.  9.  et  seq: 
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tkough  coDTenanl  about  moral,  political,  or  physical  ideasi 
■bould  jet  be  as  certain  as  geometry.  It  is  of  no  mo- 
ment, whether  the  definitions  assumed  correspond  with 
GMta  or  not,  provided  they  do  not  express  impossibilities, 
and.be  not  inconsistent  witli  each  other.  From  these 
principles  a  series  of  consequences  may  be  deduced  by 
the  most  unexceptionable  reasoning ;  and  the  results  ob- 
tained will  be  perfectly  analogous  to  mathematical  propo- 
sitions. The  terms  Irtce  and  fidse,  cannot  be  applied  to 
them ;  at  least  in  the  sense  in  which  they  are  applicable  to 
propositions  relative  tofiicts.  All  that  can  be  said  is,  that 
they  are  or  are  not  connected  with  the  definitions  which 
form  the  principles  of  the  science ;  and,  therefore,  if  we 
choose  to  call  our  conclusions  true  in  the  one  case,  und  false 
in  the  other,  these  epithets  must  be  understood  merely  to  re- 
fer to  their  connexion  with  the  datOf  and  not  to  their  corres- 
pondence with  things  actually  existing,  or  with  events 
which  we  expect  to  be  realized  in  future.  An  example  of 
Mch  a  science  as  that  which  I  have  now  been  describing, 
occurs  in  what  has  been  called  by  some  writers  theoretical 
meckanies  ;  in  which  from  arbitrary  hjrpothesis  concern- 
ing physical  laws,  the  consequences  are  traced  which 
ncudd  follow,  if  such  was  really  the  order  of  nature. 

In  those  branches  of  study  which  are  conversant  about 
aural  and  political  propositions,  the  nearest  approach 
which  I  can  imagine  to  a  hypothetical  science,  analogous 
to  mathematics,  is  to  be  found  in  a  code  of  municipal  ju- 
rispnidence ;  or  rather  might  be  conceived  to  exist  in 
such  a  code,  if  systematically  carried  into  execution, 
agreeably  to  ^certain  general  or  fundamental  principles. 
Whether  these  principles  should  or  should  not  be  founded 
in  justice  and  expediency,  it  is  evidently  possible,  by  rea- 


V  to  cmda  tB  aitiBckl 
body  of  knowladge,  more  ijitiMilh  Jj 
^mwmmm  tne,  more  conpletein  all  its  ptfts,  thai, 
ia  dw  pPHot  itatoof  mir  informatioB,  any  icieBCO  caahi 
iMHiercd,  which  iiltioiately  appeali  to  the  eteraal  aad  im 
Witable  atandaf^i  of  troth  aod  fUaehood,  of  right  aoi 
vroog:  TUa  cooaideratioo  aeeoM  to  me  to  thraar  ooaM 
fight  OD  die  fiDttowfaig  yeffj  cotmnu  parallel  which  LiihmU 
haa  drawn  f wiA  what  joatoew  I  preaonw  not  to  dacMt) 
hetwecw  the  wor|n  of  the  Roman  crriliana  and  tbonotf 
the  Greek  geometen.  Few  writera  certainly  hntw  heaa 
no  fhlly  qnaGBed  aa  he  waa  to  pronoonce  on  the  chaiactm^ 
Meal  BMrita  of  both. 


^  I  haTo  often  aaid,  tha^  after  the  writing!  of: 

there  exiita  nothhig  which,  fai  point  of  faico  and  af 
nalitUji,  ean  be  compared  to  the  worka  of  the  SoaMmla» 
ycra.  And,  as  it  would  be  acarcelj  posaiUe,  imn  mme 
intrinaie  evidence,  to  dittingnitfa  a  demonatratioa  of  Bih 
cBd*a  from  one  of  Archimedea  or  of  AppoDoniu  (tfci 
atjie  of  all  of  tbem  appearing  no  iesB  uniform  th^  if  ran- 
aon  heraelf  was  speaking  through  their  organs,)  no  alao  the 
Roman  lawjrers  aH  resemble  each  other  like  twin-brothers; 
insomuch  that,  from  the  style  alone  of  any  particular  opin- 
ion or  argument,  hardly  anj  conjecture  could  be  formed 
with  respect  to  the  author.  Nor  are  the  tracea  of  a  re> 
fiwd  and  deeply  meditated  system  of  natural  jnrispm- 
iliBCO  anjTwhere  to  be  found  more  risible,  or  in  greater 
ahiMsdance,  And,  even  in  those  cases  where  its  prinei- 
llaaare  departed  from,  either  in  compliance  with  the  Ian- 
faaiBt  Moaecrated  by  technical  forms,  or  in  consequence 
of  nota  alatntes,  or  of  ancient  traditions,  the  conclusieni 
w^*^  Iha  aaanaied  hypothesis  oenders  it  necessary  to  in- 
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corporate  vith  the  eterml  dicUfes  of  right  rrawNi,  are  de- 
duced with  the  tooBdott  logic,  and  with  mningenuitj  which 
cxcitei  admiratioB.  Nor  are  these  deyiationi  from  the 
blr  of  nature  ao  frequeat  as  is  commonly  imagined."* 

I  hare  quoted  tiiis  passage  merelj  aa  an  iOnstration  of 
the  analogy  already  allnded  to^  between  the  systematical 
nnity  of  mathematical  science,  and  that  which  is  coneet^- 
&hie  in  a  system  of  municipal  law.  How  tue  tlus  unity  is 
ta:emplified  in  the  Roman  cede,  I  leaye  to  be  determined 
by  Hiore  competent  jodges.f 

As  something  analogous  to  the  hypothetical  or  condition- 
al conclusions  of  mathematics  may  thus  be  fancied  to  take 
place  fai  Bpecidatmns  concerning  moral  or  political  subjects, 
■■d  actually  does  take  place  in  theoretical  mechanics ;  so» 
OP  the  other  hand,  if  a  mathematician  should  alBrm,  of  a  ge« 
■oral  property  of  the  circle,  that  it  applies  to  a  particular 
flgore  described  on  paper,  he  would  at  once  degrade  a  ge« 
ometrical  theorem  to  the  level  of  a  fact  resting  ultimately 
OB  the  eyidence  of  our  imperfect  senses.  The  accuracy 
oT  his  reasoning  could  never  bestow  on  his  proposition 
Ant  peculiar  evidence  which  is  properly  called  mathemO' 
Heal,  as  long  as  the  fact  remained  uncertain,  whether  all 


•  LeibnitSy  Op.  Tom.  IT.  p.  354. 
■f-  It  It  Mi  alittkcurkmt,  that  the  nme  code  wbidifarnnhed  to  tbb  vcfy 
iewaed  nd  philoiophiril  Jurist,  the  nfadeot  of  the  mUoffhm  qooted  abofe, 
■Imild  hftve  been  lately  atlgmatiied  hy  aa  Eesliah  lawyer,  enunently  dla. 
lingiiiihed  for  bU  acnteneia  and  origoality,  aa  *^  an  enormoot  maaaofoo*. 
f  naion  and  inconaistency."  MaUng  all  dae  allowancea  for  the  ezaggeratioai 
of  Leibnitz,  !t  is  dilBcult  to  conceive  that  his  opinion,  on  a  subject  which 
be  had  so  profoimdly  studied,  ehould  be  ao  very  widely  at  variance  with  the 
Wulh. 
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the  straight  lineB  drawn  from  the  centre  to  the  circum- 
ference of  the  figure  were  mathematictllj'  equal. 

These  observations  lead  me  to  remark  a  very  commoi 
misconception  concerning  mathematical  definitions ;  which 
are  of  a  nature  essentially  different  from  the  definitions 
employed  in  any  of  the  other  sciences.  It  is  usual  fiir 
writera  on  logic,  after  taking  notice  of  the  errors  to  which 
we  are  liable  in  consequence  of  the  ambiguity  of  wordsy 
to  appeal  to  the  example  of  mathematicians,  as  a  proof  of 
the  infinite  advantage  of  using,  in  our  reasonings,  such  ex- 
pressions only  as  have  been  carefully  defined.  Yarioiu 
remarks  to  this  purpose  occur  in  the  writings  both  of  Mr. 
Locke  and  of  Dr.  Reid.  But  the  example  of  mathemi- 
ticians  is  by  no  means  applicable  to  the  sciences  in  which 
these  eminent  philoaophera  propose  that  it  should  be  fol- 
lowed; and,  indeed  if  it  were  copied  as  a  model  in. anj 
other  branch  of  human  knowledge,  it  would  lead  to  errors 
fully  as  dangerous  as  any  which  result  from  the  imperfec- 
tions of  language.  The  real  fact  is,  that  it  has  been  copied 
much  more  than  it  ought  to  have  been,  or  than  would  have 
been  attempted,  if  the  peculiarities  of  mathematical  eYi- 
dence  had  been  attentively  considered. 

That  in  mailiemalics  there  is  no  such  thing  as  an  am- 
biguous word,  and  that  it  is  to  the  proper  use  of  defini^ 
tions  we  arc  indebted  for  tliis  advantage,  must  unquestion- 
ably be  granted.  But  this  iiai  an  advantage  easily  secured,  in 
consequence  of  the  very  limited  vocabulary  of  mathema- 
ticians, and  the  distinctness  of  the  ideas  about  which  their 
reasonings  are  employed.  The  difference,  besides,  in  this 
respect,  belnecn  niatbemalics  and  the  other  sciences, 
however  great,  is  yel  on' v  a  diflference  in  de;rpee ;  and  is 
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>y  no  means  sufficient  to  acconnt  for  the  essential  distinc- 
tion which  every  person  must  perceive  between  the  irre- 
liatible  cogency  of-  a  mathematical  demonstration,  and 
that  of  any  proceas  of  reasoning. 

From  the  foregoiDg  considerations  it  appears,  that  in 
mathematics,  definitions  answer  two  purposes ;  first.  To 
prevent  ambiguitiesof  language;  and,  secondly,  To  serve 
ai  the  principles  of  our  reasoning.  It  appears  further, 
dhat  it  is  to  the  latter  of  these  circumstances  (1  mean  to 
the  employment  of  hypotheses  instead  of  facts,  as  the 
data  on  which  we  proceed)  that  the  peculiar  force  of  demon- 
strative evidence  is  to  be  ascribed.  It  is  however  only 
iatheybrtiier  use  of  definitions,  that  any  parallel  can  be 
dr&wn  between  mathematics  and  those  branches  of  know- 
ledge which  relate  to  facts ;  and,  therefore,  it  is  not  a  fair 
argqment  in  proof  of  their  general  utility,  to  appeal  to 
the  unrivalled  certainty  of  mathematical  science^ — a  pre- 
eminence which  that  science  derives  from  a  source  altoge- 
ther different,  though  comprehended  under  the  same 
nnme,  and  which  she  will  for  ever  claim  as  her  own  exclu- 
sive prerogative.'!*' 

Nor  ought  it  to  be  forgotten,  that  it  is  in  pure  mathematics 
alone,  that  definitions  can  be  attempted  with  propriety  at 
the  outset  of  our  investigations.  In  most  other  instances, 
some  previous  discussion  is  necessary  to  show,  that  the 
definitions  which  we  lay  down  correspond  with  facts ;  and 
in  many  cases,  the  formation  of  a  just  definition  is  the  end 


*  Theie  two  dawea  of  definitions  are  very  generally  confounded  by  lo- 
gicians ;  among  others^  by  tbe  Abb^  de  CondiOac.  See  La  L&^Upu^  im  let 
pr€mUr$  direlappemeiu  di  VAri  dt  Penser^  Cbap.  VI. 
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to  Wblch  ov  inqiiirieB  iro  directed.  It  li  yerj jikUciow- 
ly  obMrred  by  Mr.  Borke,  in  his  ettaj  cm  Tatte,  tk*t 
*^  when  we  define,  w^e  are  in  danger  of  circnaiBcribing  la* 
tiire  within  the  bonnda  of  oar  own  notioni,  which  weoftea 
take  np  by  hazard,  or  embrace  on  trust,  or  form  out  of  i 
Kmited  and  partial  tonaiderafk|0  of  the  object  before  ni,  in- 
•tead  of  extendiiq;  our  ideaa  to  take  te  all  that  nature  oo» 
prehende,  according  to  her  manner  of  combining.  Wt 
are  linuted  in  onr  inqohrj  bj  the  atrict  kwa  to  which  wt 
hare  submitted  at  our  setting  out/' 

The  same  author  adds,  that  <^  a  defimtiott  mmf  bo  ^nrf 
ttact,  and  yet  go  but  a  T^ry  little  way  towards  InfiMraring 
us  of  the  nature  of  the  thing  defined ;"  and  that,  •*  hi  th* 
order  of  things,  a  definition  (let  its  yirtue  be  what  il  w9) 
eiq;lit  rather  to  fallow  than  to  precede  onr  inqdries^  ef 
which  it  oiq^t  to  be  considered  as  the  result." 

From  a  want  of  attentioo  to  these  circumstances,  and 
from  a  blind  imitation  of  the  mathematical  arrangement, 
in  speculations  where  fiu^ts  are  involved  aasong  Am  princi- 
ples  of  our  reasonings,  numberless  errors  in  the  writings 
of  philosophers  might  be  easily  traced.  The  subject  is  of 
too  great  extent  to  be  pursued  any  farther  here;  but  it  is 
well  entitled  to  the  examination  of  all  who  may  tnm  ^ir 
thoughts  to  the  reformation  of  h>gic.  That  tbtf  ideas  ef 
Aristotle  himself,  with  fwpect  to  it,  were  not  veiy  pre* 
cise,  most,  I  think,  be  granted,  if  the  following  stalenMWt 
ef  km  ingenioas  commentator  be  admitted  ae  correct.. 

''  Every  general  term  (says  Dr.  Qillies)  is  considered 
by  Aristotle  as  the  abridgment  of  a  definition ;  and  every 
definition  is  denominated  by  him  n  collection^  because  if 


SEer.  III.]  OF   THE   HUMAN   MIND.  153 

is  the  result  always  of  observation  and  comparison,  and 
often  of  many  observations  and  of  many  comparisons."''^ 

a 

These  two  propositions  will  be  found,  upon  examina- 
tion, not  very  consistent  with  each  other.  The  first, 
"  That  every  general  term  is  the  abridgment  of  a  defini- 
tion," applies  indeed  admirably  to  mathematics;  and 
touches  with  singular  precision  on  the  very  circumstance 
which  constitutes  (in  my  opinion)  the  peculiar  cogency 
of  mathematical  reasoning.  But  it  is  to  mathematics. that 
it  applies  exclusively.  If  adopted  as  a  logical  maxim  in 
other  branches  of  knowledge,  it  would  prove  an  endless 
source  of  sophistry  and  error. — The  second  proposition, 
on  the  other  hand,  *^  That  every  definition  is  the  result 
of  observation  and  comparison,  and  often  of  many  obser- 
vations and  many  comparisons,"  however  applicable  to 
the  definitions  of  natural  history,  and  of  other  sciences 
which  relate  tofactSy  cannot,  in  one  single  instance,  apply 
to  the  definitions  of  geometry ;  inasmuch  as  these  defini- 
tions are  neither  the  result  of  observations  nor  of  compari- 
sons, but  the  hypoikeseSf  or  first  principles,  on  which  the 
whole  science  rests. 

If  the  foregoing  account  of  demonstrative  evidence  be 
just,  it  follows,  that  no  chain  of  reasoning  whatever  can 
deserve  the  name  of  a  demotistratioH  (at  least  in  the  ma* 
thematical  sense  of  that  word)  which  is  not  ultioMtely  re* 
solvable  into  hypotheses  or  definitions.!    It  has  been  al- 

*  GillicB'f)  Aristotle,  Vol.  I.  p.  92,  Sd  edit. 

t  Although  the  account  given  by  Locke  of  what  conatitutea  a  dmmmdrth 
iionj  be  different  flrom  that  whidi  I  have  here  propoaed,  he  admits  the  com- 
rerM  of  this  doctrine  afi  manifest;  Yis.  That  if  we  reason  accnratcly  from 
our  own  definitions,  onr  conclusions  will  possess  demaiutrative  €vidmc$; 

u 
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ready  showo,  that  this  is  the  case  with  geometry :  And  it 
is  also  manifestly  the  case  with  arithmetic^  another  sci- 
ence to  which,  in  common  with  geometry,  we  apply  the 
word  mathematical.  The  simple  arithmetical  equations 
2  +  2  =  4;  2  +  3  =  5,  and  other  elementary  propositions 
of  the  same  sort,  are  (as  was  formerly  observed)  mere 
definitions  ;*  ^  perfectly  analogous,  in  this  respect,  to 
those  at  the  beginning  of  Euclid ;  and  it  is  from  a  few 
fundamental  principles  of  this  sort,  or  at  least  from  princi- 
ples which  are  essentially  of  the  same  description,  that  aU 
the  more  complicated  results  in  the  science  are  derived. 

To  this  general  conchision,  with  respect  to  the  nature 
of  mathematical  demonstration,  an  exception  may  per- 
hapn  be,  at  first  sight,  apprehended  to  occur,  in  our 
reasonings  concerning  geometrical  problems :  all  of  these 
reasonings  (as  is  well  known)  resting  ultimately  upon  i 
particular  class  of  principles  called  postulates^  which  are 
commonly  understood  to  be  so  very  nearly  akin  to  axiomSf 
that  both  might,  without  impropriety,  be  comprehend- 
ed under  the  same  name.  <<  The  definition  of  a  postu- 
late (says  the  learned  and  ingenious  Dr.  Button)  wiD 
nearly  agree  also  to  an  axiom,  which  is  a  self-evident 


and  <<beiice  (he  obiervet  with  great  tmtfa)  it  oomee  to  ftm^  that  one  iMf 
often  meet  With  very  clear  and  coherent  discoanea,  that  amount  jet  to  no- 
thing.** He  afterwarda  remarks,  that  ^  one  may  make  demonatratioaa  and 
nndouhted  propoeitions  in  words,  and  yet  thereby  advance  not  one  Jot  in 
the  knowledge  of  the  troth  of  things.**  *^  Of  this  sort  (he  adds)  a  man  may 
ind  an  infinite  number  of  propositions,  reasonings,  and  conclusions,  in  books 
of  metaphysics,  schooUdivinity,  and  some  sort  of  natural  philosophy^  and, 
after  all,  know  as  little  of  God,  sphrits,  or  bodies,  as  he  did  before  he  set 
out.**— Avcy  imiTicmaii  UwAtrtitMdingy  Book  IV.  chap.  viii. 

^Seepage  32. 
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tiheorem,  as  a  postulate  is  a  self-eTident  problem."*  The 
same  author,  io  another  part  of  his  work,  quotes  a  remark 
from  Dr.  Barrow,  that  'Mhere  is  the  same  affinity  be- 
tween postulates  and  problems,  as  bet#een  axioms  and 
theorems."!  Dr.  Wallis,  too,  appears,  from  the  follow- 
ing passage,  to  have  had  a  decided  leaning  to  this  opin- 
ion: "According  to  some,  the  difference  between  ax* 
ioms  and  postulates  is  analogous  to  that  between  theorems 
and  problems;  ^he  former  expressing  truths  which  are 
■elf-evident,  and  from  which  other  propositions  may  be 
deduced;  the  latter,  operations  which  may  be  easily 
performed,  and  by  the  help  of  which  more  difficult  con- 
atmctions  may  be  effected."  He  afterwards  adds,  "  This 
account  of  the  distinction  between  postulates  and  axioms 
seems  not  ill  adapted  to  the  division  of  mathematical  pro- 
positions into  problems  and  theorems.  And  indeed,  if 
both  postulates  and  axioms  were  to  be  comprehended  un- 
der either  of  these  names,  the  innovation  would  not,  in 
niy  opinion,  afford  much  ground  for  censure.";{: 

In  opposition  to  these  very  high  authorities,  I  have 
DO  hesitation  to  assert,  that  it  is  with  the  definitions  of 
Euclid,  and  not  with  the  axioms,  that  postulates  ought  to 
be  compared  in  respect  of  their  logical  character  and  im- 
portance ; — inasmuch  as  all  the  demonstrations  in  plane 
geometry  are  ultimately  founded  on  the  former,  and  all  the 
tanstmctions  which  it  recognizes  as  legitimate,  may  be 
resolved  ultimately  into  the  latter.  To  this  remark  it 
may  be  added,  that  according  to  Euclid's  view  of  the  sub* 


*  Mothemstical  Dictionnry,  Art.  PottuUiie, 

t.Ibid.  Art.  Hppothetis, 

t  Walliflii  Opera»  Vol.  U.  pp.  667,  668. 
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ject,  the  problemB  of  geometry  are  Dot  less  hypothetical 
and  speculative  (or,  to  adopt  the  phraseology  of  some  late 
writers,  not  less  objects  of  pvre  rtoBon)  than  the  theo- 
rems ;  the  possibilitj  of  drawing  a  maAhmiaXicaX  straight 
line,  and  of  describing  a  mathematical  circle,  being  assum- 
ed in  the  construction  of  every  problem,  in  a  way  quite 
analogous  to  that  in  which  the  enunciation  of  a  thecMrem 
assumes  the  exiatenct  of  straight  lines  and  of  circles  cor- 
responding to  their  mathemaliaU  definitions.  The  rea- 
soning, therefore,  on  which  the  solution  of  a  problem  rests, 
is  not  less  dewMnstrative  than  that  which  is  employed  in 
proof  of  a  theorem.  Grant  the  possibility  of  the  three 
operations  described  in  the  postulates,  and  the  correct- 
ness of  the  solution  is  as  mathematically  certain,  as  the 
truth  of  any  property  of  the  triangle  or  of  the  circle. 
The  three'  postulates  of  Euclid  are,  indeed,  nothing  more 
than  the  definitions  of  a  circle  and  a  straight  line  thrown 
into  a  form  somewhat  different ;  and  a  similar  remark  may 
be  extended  to  the  corresponding- distribution  of  proposi- 
tions into  theorems  and  problems.  Notwithstanding  the 
many  conveniences  with  which  this  distribution  is  attend- 
ed, it  was  evidently  a  matter  of  choice  rather  than  of  ne- 
cessity ;  all  the  truths  of  geometry  easily  admitting  of 
being  moulded  into  either  shape,  according  to  the  fancy 
of  the  mathematician.  As  to  the  axiomsj  there  cannot  be 
a  doubt  (whatever  opinion  may  be  entertained  of  their 
utility  or  of  their  insignificance)  that  they  stand  precisely 
in  the  same  relation  to  both  classes  of  propositions* "^ 


•  In  farther  ttluftratioii  of  what  is  said  abore,  on  the  subject  of  postulates 
and  of  problenn,  I«traiMcribe  utth  pleasure,  a  short  passage  from  a  learned 
'  and  interesting  memoir,  Just  published,  by  an  author  intimately  and  critic- 
ftUy  conrenant  with  (Im  dassical  vanaiDS  of  Greek  geometry. 
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Continuation  of  the  Subject.— How  far  it  is  true  that  all 
Mathematical  Evidence  t>  resolvable  into  Identical  Pro- 
positions. 

I  HAD  occasion  to  take  notice,  in  the  first  section  of  the 
jpreceding  chapter,  of  a  theorj  with  respect  to  the  nature 
of  mathematical  eyidence,  very  different  from  that  which 
I  have  been  now  attempting  to  explain.  According  to 
theory  (originally,  I  believe,  proposed  by  Leibnitz) 


^llie  dMcription  of  any  geometrical  line  from  the  data  by  which  it  it  de- 
teed,  moit  always  be  aanmied  ai  poarible,  and  ia  admitted  ai  the  legitimate 
of  a  geoiBelrical  comrtmction :  it  ia  therefore  properly  regarded  aa  a 
Thai,  the  description  of  a  straight  line  and  of  a  circle  ve  the 
of  plane  geometry  assomed  by  Enclid.  The  description  of  the> 
three  eamie  gettioMy  according  to  the  definitions  of  them,  mnst  also  be  re- 
garded aa  postulates ;  and  though  not  formally  stated  like  those  of  Euclid,  are 
in  tnidi  admitted  as  such  by  ApoUonins,  and  all  other  writers  on  this  branch 
of  geoBMtiy.    The  same  principle  mnst  be  extended  to  aU  superior  lines. 

''It  ia  tme,  however,  that  the  properties  of  such  superior  lines  may  be 
treated  of,  and  the  deacription  of  them  may  be  assumed  in  the  solution  of 
problema,  without  an  actual  delineation  of  them  ^— For  it  must  be  obaenred, 
that  BO  lines  wfaaterer,  not  eren  the  straight  line  or  circle,  can  be  truly  re> 
preaeated  to  the  senses  according  to  the  strict  mathematical  definitions ;  but 
this  by  no  means  afiTects  the  theoretical  conclusions  which  arc  logically  dedu- 
ced from  such  definitions.  It  is  only  when  g^metry  is  applied  to  practioei 
either  in  mensuration,  or  in  the  arts  connected  with  geometrical  principlea, 
tlMt  aceuraey  of  delineation  becomes  important.**,  .flee  an  ^eeomil  qf  ikt 
L(fk  mtd  WtUingt  of  Bohert  Simpmm,  M.  D.  By  the  Rer.  WUUam  Trail^ 
LX.  P.  Published  by  O.  and  W.  Nicol,  London,  1812. 
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we  are  taught,  that  all  mathematical  eTidence  ultimately 
resolves  into  the  perception  of  identity  ;  the  innumerabk 
variety  of  propositions  which  have  been  discovered,  or 
which  remain  to  be  discovered  in  the  science,  being  onlj 
diversified  expressions  of  the  simple  formula,  a  =  a.  A 
writer  of  great  eminence,  both  as  a  mathematician  and  t 
philosopher,  has  lately  given  his  sanction,  in  the  strong- 
est terms,  to  this  doctrine  :  asserting,  that  all  the  prodi- 
gies performed  by  the  geometrician  are  accomplished  by 
the  constant  repetition  of  these  words,-^^  same  is  tki 
samef  **  Le  geom8tre  avance  de  supposition  en  snppoai* 
tion.  Et  rfitournant  sa  pens^e  sous  mille  formes,  c'est 
en  rSpStant  sans  cesse,  le  mime  est  le  m^me,  qu*il  opire 
tous  ses  prodiges." 

As  this  account  of  mathematical  evidence  is  quite  irre- 
concilable with  the  scope  of  the  foregoing  observations.  It 
is  necessary,  before  proceeding  farther,  to  examine  its  real 
import  and  amount ;  and  what  the  circumstances  are  from 
which  it  derives  that  plausibility  which  it  has  been  so  ge-' 
nerallj  supposed  to  possess. 

That  all  mathematical  evidence  resolves  ultimately  into 
the  perception  of  identity,  has  been  considered  by  some 
as  a  consequence  of  the  commonly-received  doctrine, 
which  represents  the  axioms  of  Euclid  as  the^r«/  princir 
pies  of  all  our  subsequent  reasonings  in  geometry.  Upon 
this  view  of  the  subject  I  have  nothing  to  offer,  in  addition 
to  what  I  have  already  stated  The  argument  which  I 
mean  to  combat  at  present  is  of  a  more  subtile  and  refined 
nature ;  and  at  the  same  time  involves  an  admixture  of  im* 
portant  truth,  which  contributes  not  a  little  to  the  spe- 
cious  verisimilitude  of  the  conclusion.    It  is  founded  on 
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this  simple  consideratioD,  that  the  geometrical  notions  of 
tqualii^  and  of  coincidence  are  the  same ;  and  that,  even  in 
comparing  together  spaces  of  different  figures,  all  our  con- 
clusions ultimately  lean  with  their  whole  weight  on  the 
imaginary  application  of  one  triangle  to  another ; — the  ob- 
ject of  which  imaginary  application  is  merely  to  identify 
the  two  triangles  together,  in  every  circumstance  connect- 
ed  both  with  magnitude  and  figure."^ 

Of  the  justness  of  the  assumption  on  which  this  argu- 
ment proceeds,  I  do  not  entertain  the  slightest  doubt. 
Whoever  has  the  curiosity  to  examine  any  one  theorem 
in  the  elements  of  plane  geometry,  in  which  different  spa- 
ces are  compared  together,  will  easily  perceive,  that  the 
demonstration,  when  traced  back  to  its  first  principles, 
terminates  in  the  fourth  proposition  of  Euclid's  first  book : 
a  proposition  of  which  the  proof  rests  entirely  on  a  suppo- 
sed application  of  the  one  triangle  to  the  other.  In  the 
case  of  equal  triangles  which  differ  in  figure,  this  expe- 
dient of  ideal  superposition  cannot  be  directly  and  immedi- 

*  It  was  probably  with  a  view  to  the  establishment  of  this  doctrine,  that 
foreign  elementary  writers  have  lately  g^Ten  the  name  of  identiedl 
to  soch  as  agree  with  each  other,  both  in  sides,  in  angles,  and  in 
The  differences  which  may  exist  between  them  in  respect  of  place, 
of  velatiYe  position  (differences  which  do  not  at  all  enter  into  the  rea- 
<»r  the  geometer)  seem  to  have  been  considered  as  of  so  little  ac- 
hi  discriminating  them  as  separate  objects  of  thought,  that  it  has  been 
sliided  they  only  form  one  and  the  samB  trkmgiey  in  the  contenq»latiol| 
ef  the  logician. 

TUa  idea  is  yery  explicitly  stated,  more  than  once,  by  Aristotle:  <r«  «f 
TO  flro#>6?  «v.  *^  Those  things  are  eqnal  whose  quantity  is  the  same  ;**  (Met 
iv.  e.  1&)  and  stin  more  precisely  in  these  remarkable  words,  tv  tktois*  • 
ir«T«c  hortit',  ^  In  mathematical  quantities,  equality  is  identity.'^  {Met>  x. 
e.  3. 

For  aoqie  restari^^  on  this  last  paasage.  See  Note  (F.) 
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ately  employed  to  evince  their  equality ;  but  the  deoMMh 
gtration  wOl  nererthelefta  be  found  to  rest  at  bottom  on  the 
same  f pecies  of  evidence.  In  illustration  of  this  doctriae, 
I  shall  only  appeal  to  the  thirty-seventh  proposition  «f 
the  first  book,  in  which  it  is  proved  that  triangles  on  tke 
same  base,  and  between  the  same  parallels,  are  equal:  a 
theorem  which  appears,  from  a  very  simple  constnictioii, 
to  be  only  a  few  steps  removed  from  the  fourth  of  the 
same  book,  in  which  the  supposed  application  of  the  one 
triangle  to  the  other,  is  the  only  medium  of  comparisoa 
from  which  their  equality  is  inferred. 

In  general,  it  seems  to  be  almost  self-evident,  that  the 
equality  of  two  spaces  can  be  demonstrated  only  by  show- 
ing either  that  the  one  might  be  applied  to  the  other,  so 
that  their  boundaries  should  exactly  coincide ;  or  that  it 
is  possible,  by  a  geometrical  construction,  to  divide  theai 
into  compartments,  in  such  a  manner,  that  the  sum  of  parts 
in  the  one  may  be  proved  to  be  equal  to  the  sum  of  parts 
in  the  other,  upon  the  principle  of  superptisition.  To  de- 
vise the  easiest  and  simplest  constructions  for  attaining 
this  end,  is  the  object  to  which  the  skill  and  invention  of 
the  geometer  is  chiefly  directed. 

Nor  is  it  the  geometer  alone  who  reasons  upon  thn 
principle.  If  you  wish  to  convince  a  person  of  plain  un- 
derstanding, who  is  quite  unacquainted  with  mathematics, 
of  the  truth  of  one  of  Euclid's  theorems,  it  can  only  be 
done  by  exhibiting  to  his  eye,  operations  exactly  analo- 
gous to  those  which  the  geometer  presents  to  the  under- 
standing. A  good  example  of  this  occurs  in  the  sensible 
or  experimental  illustration  which  is  sometimes  given  of 
the  forty-seventh  proposition  of  EuclicJ'a  first  book.    For 
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this  purpose,  a  card  is  cut  into  the  rorra  of  a  right  angled 
triangle,  aod  square  pieces  of  card  are  adapted  io  the  dif- 
ferent sides ;  after  which,  hy  a  simple  and  ingenious  con* 
triYaiice,4be  different  squares  are  so  dissected,  that  those 
of  the  two  sides  are  made  to  cover  the  same  space  with 
the  square  of  the  hjpotheniise.  In  truth,  this  mode  of 
comparison  by  a  supposition,  actifal  or  ideal,  is  the  only 
test  of  equality  which  it  is  possible  to  appeal  to ;  and  it  is 
&t>m  this  (as  seems  from  a  passage  in  Proclus  to  have 
been  the  opinion  of  Apollonius)  that  in  point  of  logical  ri< 
gour,  the  definition  of  geometrical  equality  should  have 
been  taken.^     The  subject  is  discussed  at  great  length, 


*  I  do  not  think,  howeyer,  that  it  would  be  fair,  on  this  account,  to  censure 
Etaclid  for  the  arrangement  which  he  has  adopted,  as  he  has  thereby  most 
hiyionsly  and  dexterously  contrived  to  keep  out  of  the  view  of  the  stu- 
dent some  very  puzzling  questions,  to  which  it  is  not  possible  to  give  a  satis- 
factory answer  till  a  considerable  progress  has  been  made  in  the  elements. 
When  it  is  stated  in  the  form  of  a  self-evident  truth,  that  magnitudes  which 
coincide,  or  which  exactly  fill  the  same  space,  are  equal  to  one  another; 
the  beg^inner  readily  yields  his  assent  to  the  proposition ;  and  this  assent, 
witiumt  going  any  farther,  is  all  that  is  required  in  any  of  the  demonstra- 
tions of  the  first  six  books,  whereas,  if  the  proposition  were  converted  into 
a  definition,  by  saying,  ''  Equal  mtqpiitudes  are  those  which  coincide,  or 
which  exactly  fill  the  same  space  f '  the  question  would  immediately  occur. 
Are  no  magnitudes  equal,  but  those  to  which  this  test  of  equality  can  be 
nppBed?  Can  the  relation  of  equality  not  subsist  between  magnitudes  which 
differ  from  each  other  in  figure  ?  In  reply  to  this  question,  it  would  be  nc- 
ff  ni'y  to  explain  the  definition  by  adding,  That  those  magnitudes  likewise 
are  said  to  be  equal,  which  are  capable  of  being  divided  or  dissected  in 
naeb  n  manner  that  the  parts  of  the  one  may  severally  coincide  with  the 
partnof  the  other;— ^conception  much  too  refined  and  complicated  for  the 
generality  of  students  at  their  first  outset ;  and  which,  if  it  were  fully  and 
dearly  apprehended,  would  plunge  them  at  once  into  the  profound  specula- 
tion concerning  the  comparison  of  rectilinear  with  curvilinear  figures 

w 
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and  with  much  acuteness,  as  well  as  learning,  in  one  of  tlie 
mathematical  lectures  of  Dr.  Barrow ;  to  which  I  mmt 
refer  those  readers  who  may  wish  to  see  it  more  fully  il- 
lustrated. • 

I  am  strongly  inclined  to  sdspect,  that  most  of  the  wri- 
ters who  have  maintained  that  all  mathematical  eTideoce 
resolves  ultimately  into  the  perception  of  identity,  have 
had  a  secret  reference,  in  their  own  minds,  to  the  doctrine 
just  stated;  and  that  they  have  imposed  on   themselveii 
by  using  the  words  identUy  and  equality  as  literally  syno- 
nymous and  convertible  terms.     This  does  not  seem  to 
be  at  all  consistent,  either  in  point  of  expression  or  of  fact, 
with  sound  logic.     When  it  is  affirmed  (for  instance)  that 
*^  if  two  straight  lines  in  a  circle  intersect  each  other,  thjS 
rectangle  contained  by  the  segments  of  the  one  is  equal  to 
the  rectangle  contained  by  the  segments  of  the  other;'' 
can  it  with  any  propriety  be  said,  that  the  relation  betweea 
these  rectangles  may  be  expressed  by  the  formula  a  =  a? 
Or,  to  take  a  case  yet  stronger,  when  it  is  affirmed,  that 
"  the  area  of  a  circle  is  equal  to  that  of  a  triangle  having 
the  cixcumference  for  its  base,  and  the  radius  for  its  alti- 
tude ;"  would  it  not  be  an  obvious  paralogism  to  infer  from 
this  proposition,  that  the  triangle   and  the  circle  are  one 
and  the  same  thing?  In  this  last  instance.  Dr.  Barrow  him-* 
self  has  thought  it  necessary,  in  order  to  reconcile  the  lan- 
guage of  Archimedes  with  that  of  Euclid,  to  have  re- 
course to  a  scholastic  distinction  between  actual  andpo- 
tential  coincidence  ;  and,  therefore,  if  wc  are  to  avail  our- 
selves of  the  principle  oi  superposition^  in  defence  of  the 
fa^ionable  theory  concerning  mathematical  evidence,  we 
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mast,  I  apprehend,  iotroduce  a  correspondent  distinction 
between  actual  and  potential  identity.* 

That  I  niaj  not  be  accused,  however,  of  misrepresent- 
ing the  opinion  which  I  am  anxious  to  refute,  I  shall  state 
it  in  the  words  of  an  author,  who  has  made  it  the  subject 
of  a  particular  dissertation ;  and  %ho  appears  to  me  to 
baye  done  as  much  justice  to  his  argument  as  any  of  its 
other  defenders. 

^^  Omnes  mathematicorum  propositiones  sunt  identical, 
et  reprsesentantur  hac  formula,  a  =  a.  Sunt  veritates 
identic^,  sub  Taria  forma  expressse,  imo  ipsum,  quod  dici- 
tnr  contradictionis  principium,  vario  modo  cnunciatum  et 
inrolutum;  siquidem  omnes  hujus  generis  propositiones 
revert  in  eo  continentur.  Secundum  nostrara  autem  in- 
telligendi  facultatem  eaest  propositionumdifierenlia,  quod 
qusdam  longa  ratiociniorum  serie,  alia  autem  breviore  via, 
ad  primum  omnium  principium  reducantur,  et  in  illud  re- 
solyantur.     Sic  v.  g.  propositio  2+2  =  4  statim  hue  ce- 

*  ^  Cam  demonstraTit  Arehimedea  circulum  erqtiari  rectanjpilo  triangulo 
CQjiifl  baste  radio  circuit,  cathetus  peripheric  cxaequetur,  nil  illc,  siquis  pro- 
pins  aitendat,  aliud  quicquam  quam  aream  circuli  ceu  polygfoni  rcgularis 
indefinite  multa  latora  habentis,  in  tot  dividi  posse  miuutissima  trian^la, 
qam  totidem  exilissimis  dicti  trianguli  tri^onis  arqucutur ;  eorum  Tcr5  i^\__ 
angnknun  cqnalitas  €  sola  congruentia  demonstratur  iu  elemcutY;.  Unde 
ooDieqoenter  Archimedes  circuli  cum  triaii^lo  (»ibi  qis^tumyis  dissimill) 

eongmentiam  demonstravit. Ita  congrucntia;  nihil  obstat  figurarum  dis- 

■imfUtndo;  wian  scu  similes  sive  diesimiles  sinf,  inodb  squales,  semper 
potenint,  semper  posse  dcbebunt  congjuere.    Igritur  octavum  axioma  vel 
vono  modo^  conTersvm  yalet,  aut  uniyersaliter  convorti  potest  -,  nullo  modo 
ii  que  isthic  hahetur  congrnentia  designet  actualem  congrventitnm  ;  univer- 
«m,  si  depoientiaii  tmaMf^  acdpiatur.''— Z«cfiV»cf  Maihematictp.  Sect.  V. 
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dit  1  +  1  +  1  +  1  =1  +  1  +  1  +  1 ;  i,  e.  idem  eat 
idem ;  et  proprie  loquendo,  hoc  modo  enunciari  debet*  Si 
coDtingat,  ades^e  vel  existere  qualuor  entia,  turn  existunt 
qiiatuor  entia ;  Damde  existentia  non  agunt  geometrse,  sed 
ea  hypollietice  tantum  subintelligitur.  Inde  summa  or- 
itur certitudo  ratiocinia  perspicienti ;  observat  nempe  ide- 
arum  identitatem  ;  et  hscc  est  evidentia  assensum  immedi- 
ate cogens,  quam  mathematicam  aut  geometricam  vocamiUL 
Mathesi  tamen  sua  natura  priva  non  est  et  propria ;  oritur 
etenim  ex  identitatis  percept  ione,  quss  locum  habere  po- 
test, etiamsi  ideae  non  reprsesentent  extensum*"^ 

With  respect  to  this  passage  I  have  only  ta  remark, 
(and  the  same  thing  is  observable  of  every  other  attenpl 
which  has  been  made  to  support  the  opinion  in  questioii^ 
that  the  author  confounds  two  things  essentially  different; 
-—the  nature  of  the  Irutlis  which  are  the  objects  of  a  sci- 
ence, and  the  nature  of  the  evidencehy  which  these  truths 
are  established.  Granting,  for  the  sake  of  argument,  that 
all  mathematical  propositions  may  be  represented  by 
the  formula  a  =  a,  it  would  not  therefore  follow,  that 
every  step  of  the  reasoning  leading  to  these  conclusions, 
was  1^  propositiolfWT  the  same  nature ;  and  that  to  feel  the 
full  force  of  a  mathematical  demonstration,  it  is  sufficient 

N       ■ 
■■*. 

•  The  it^^"^^  extract  (finoni  a  dissertation  printed  at  Berlin  in  1764)  has 
lone  had  a  r^ry'tratcnelve  circulation  in  this  country,  in  consequence  of  its 
btlng  quoted  by  Dr.  Beattie,  in  his  Essay  on  Truth,  (sec  p.  221, 2d  edit.)  As 
the  learned  author  of  the  essay  has  not  (pvcn  the  slig^htcst  intimation  of  his 
own  opinion  on  the  subject,  the  doctrine  in  question  has,  I  suspect,  beeo 
considered  as  iu  some  measure  sanctioned  by  his  authority.  It  is  only  in 
this  ynty  that  1  can  account  for  the  facility  with  whi^  it  has  been  admitted 
by  so  many  of  onr  northern  logicians. 
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to  be  coDvinced  of  this  maxim,  that  every  thing  may  be 
truly  predicated  of  itself;  or,  in  plain  English,  that  the 
same  is  the  same.  A  paper  written  in  cipher,  and  the 
interpretation  of  that  paper  by  a  skilful  decipherer,  may, 
in  like  manner,  be  considered  as,  to  all  intenlsand  purpo- 
aes,  one  and  Ihe  same  thing.  They  are  so,  in  fact,  just 
as  much  as  one  side  of  an  algebraical  equation  is  the  same 
thing  with  the  other.  But  does  it  therefore  follow,  that 
the  whole  evidence  upon  which  the  art  of  deciphering 
proceeds,  resolves  into  the  perception  of  identity  ? 

It  may  be  fairly  questioned  too,  whether  it  can,  with 
strict  correctness,  uesaideven  of  the  simple  arithmetical 
equation  2  +  2  =:  4,  that  it  may  be  represented  by  the  for- 
mula a  s=  a.  The  one  is  a  proposition  asserting  the  equiva- 
lence of  two  different  expressions  ; — to  ascertain  which 
equivalence  may,  in  numberless  cases,  be  an  object  of  the 
high  est  importance.  The  other  is  altogether'unmeaning  and 
nugatory,  and  cannot,  by  any  possible  supposition,  admit 
of  the  slightest  application  of  a  practical  nature.  What 
opinion  then  shall  we  form  of  the  proposition  a  =  a,  when 
considered  as  the  representative  of  such  vl  formula  as  the 
binomial  theorem  of  Sir  Isaac  Newton  ?  When  applied  to 
the  equation  2+2  =  4  (which  from  its  extreme  simpli- 
city and  familiarity  is  apt  to  be  regarded  in  the  light  of  an 
axiom)  the  paradox  does  not  appear  to  be  so  manifestly 
extravagant ;  but,  in  the  other  case,  it  seems  quite  impos- 
sible to  annex  to  it  any  meaning  whatever. 

1  should  scarcely  have  been  induced  to  dwell  so  long 
on  this  theory  of  Leibnitz  concerning  mathematical  evi- 
dence, if  I  had  not  observed  among  some  late  logicians 
(parfinilarlr  among  the  followers  of  Condillac)  a  growing 
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diBposition  to  extend  il  to  all  the  differeot  sorts  of  evi- 
dence resnlting  from  the  various  employments  of  our  rea- 
soning powers.  Condillac  himself  states  his  own  opinioa 
on  this  point  with  the  most  perfect  confidence^  I/(fi' 
dence  de  raison  consiste  uniqtiement  dans  VideniiU  •  c'eit 
ce  que  nous  avons  dfemonlr&  II  faut  que  cette  vMti 
soit  bien  simple  pour  avoir  6chappe'  a  tons  lea  philoso- 
phes,  quoiqu'  ils  eussent  tant  d'interet  i  s'assorerde 
I'evidence,  dont  ils  avoient  continuellement  le  mot  dans  la 
bouche."* 

The  demonstration  here  alluded  to  is  extremelj  con- 
else  ;  and  if  we  grant  the  two  data  on  which  it  proceeds, 
must  be  universally  acknowledged  to  be  irresistible.  The 
first  is,  '*  That  the  evidence  of  every  mathematical  egwi- 
tion  is  that  of  identity  :"  The  second,  '<  That  what  are 
called,  in  the  other  sciences,  propositions  or  jvdgmiais% 
are,  at  bottom,  precisely  of  the  same  nature  with  tqfUL' 
(ton«." — But  it  is  proper,  on  this  occasion,  to  let  our  au- 
thor speak  for  himself. 

*<  Mais,  dira-t-on,  c'est  ainsi  qu'on  raisonne  en  mathe* 
matiques,  ou  le  raisonnement  se  fait  avec  des  equations. 
En  sera-t-il  de  meme  dans  les  autres  sciences,  od  le  rai- 
sonnement se  fait  avec  des  propositions  ?  Je  reponds  qu' 
equations,  propositions,  jugemens,  sont  au  fond  la  mdme 
chose,  et  que  par  consequent  on  raisonne  de  la  meme  ma- 
nidre  dans  toutes  les  sciences/'f 

Upon  this  demonstration  I  have  no  comment  to  offer. 
The  truth  of  the  first  assumption  has  been  already  exa- 
mined at  Bu£Scient  length  ;  and  the  second  (which  is  only 

•  La  Lopqne,  Chap.  IX.  f  Ibid.  Chap.  VIII 
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Locke's  very  erroneous  account  of  judgment^  stAted  in 
terms  incomparably  more  exceptionable)  ia  too  puerile  to 
admit  of  refutation.  It  is  melancholy  to  reflect,  that  a 
writer  who,  in  his  earlier  years,  had  so  admirably  unfold- 
ed the  mighty  influence  of  language  upon  our  speculative 
conclasions,  should  have  left  behind  him,  in  one  of  his  la* 
test  publications,  so  memorable  an  illustration  of  his  own 
fiivourite  doctrine. 

It  was  manifestly  with  a  view  to  the  more  complete  es- 
tablishment of  the  same  theory,  that  Condillac  undertook 
a  work,  which  has  appeared  since  his  death,  under  the 
title  of  Xtftt  Langue  des  Calculs;  and  which,  we  are  (old 
hy  the  editors,  was  only  meant  as  a  prelude  to  other  la- 
boocst  more  interesting  and  more  diflScult.     From  the  cir- 
tmnstances  which  they  have  stated,  it  would  seem  that 
ike  intention  of  the  author  was  to  extend  to  all  the  other 
hiranGhes  of  knowledge,  inferences  similar  to  those  which 
Whas  here  endeavoured  to  establish  with  respect  to  ma- 
fkematical  calculations  ;  and  much  regret  is  expressed  by 
his  friends,  that  he  had  not  lived  to  accomplish  a  design  of 
nch  incalculable  importance  to  human  happiness.     I  bc- 
Beve  I  may  safely  venture  to  assert,  that  it   was  fortu- 
nate for  his  reputation  he  proceeded  no  farther ;  as  the  se- 
qsel  must,  from  the  nature  of  the  subject,  have  aflbrded, 
to  every  competent  judge,  an  experimental  and  palpable 
proof  of  the  vagueness  and  fallaciousness  of  those  views 
by  which  the  undertaking  was  suggested.     In  his  posthu- 
mous volume,  the  mathematical  -precision  and  perspicuity 
of  his  details  appear  to  a  superficial  reader  to  reflect  some 
part  of  their  own  light  on  the  general  reasonings  with' 
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which  they  are  blended  ;  while,  to  judges,  these  reason* 
ings  come  recommended  with  many  advantages,  and  with 
much  additional  authority,  from  their  coincidence  with 
the  doctrines  of  the  Leibnitzian  school. 

It  would  probably  have  been  not  a  little  mortifying  to 
this  most  ingenious  and  respectable  philosopher,  to  have 
discovered,  that,  in  attempting  to  generalize  a  very  celebra* 
ted  theory  of  Leibnitz,  he  had  stumbled  upon  an  obsolete 
conceit,  started  in  this  island  upwards  of  a  century  before. 
^*  When  a  man  reasoneth,  (says  Hobbes)  he  does  nothiog 
else  but  conceive  a  sum  total,  from  addition  of  parcels  ; 
or  conceive  a  remainder  from  subtraction  of  one  sum  (irom 
another ;  which  (if  it  be  done  by  words)  is  conceiving  of 
the  consequence  of  the  names  of  all  the  parts,  to  the 
name  of  the  whole  ;  or  from  the  names  of  the  whole  and 
one  part,  to  the  name  of  the  other  part.  These  operatkm 
are  not  incident  to  numbers  only,  but  to  all  manner  of 
things  that  can  be  added  together,  aud  taken  one  oat  of 
another.  In  sum,  in  what  matter  soever  there  is  place  for 
addition  and  subtraction,  there  also  is  place  for  reason ; 
and  where  these  have  no  place,  there  reason  has  nothing 
at  all  to  do. 

^*  Out  of  all  which  we  may  define  what  that  is  which  is 
meant  by  the  word  reason^  when  we  reckon  it  amongst 
the  faculties  of  the  mind.  For  reason^  in  this  sense,  is 
nothing  but  reckoning  (that  is,  adding  and  subtracting)  of 
the  consequences  of  general  names  agreed  upon,  for  the 
marking  and  signifying  of  our  thoughts  ; — I  say  mark' 
ing  them,  when  we  reckon  by  ourselves  ;  and  signifyingy 


8iDCT»  nh]  OF  THE  HUMAN  MIND.  169 

when  we  demonstrate,  or  approve  our  reckonings  to  other 
men."* 

0 

Agreeably  to  this  definition,  Hobbes  has  given  to  the 
first  part  of  his  elements  of  philosophy,  the  title  of  Com- 
putation sive  LooiCA  ;  evidently  employing  these  two 
words  as  precisely  synonymous.  From  this  tract  I  shall 
quote  a  short  paragraph,  not  certainly  on  account  of  its 
intrinsic  value,  but  in  consequence  of  the  interest  which 
it  derives  from  its  coincidence  with  the  speculations  of 
some  of  our  contemporaries.  I  transcribe  it  from  the  La- 
tin edition,  as  the  antiquated  English  of  the  author  is  apt  * 
to  puzzle  readers  not  familiarized  to  the  peculiarities  of  his 
plulosophical  diction. 

''Per  ratiocinationem  autem  intelligo  computationem. 

Conqputare  vero  est  pluHum  rertxm  aimvl  additarum  sum- 

mtm  colUgeref  vel  und  re  ab  alid  detractA^  cognoscere 

remitttim.   Ratiocinari  igitur  idem  est  quod  addere  et  sub- 

irakertf  vel  si  quis  adjungat  his  multiplicare  et  dividere^ 

non  abnuam,  cum  mulHplicaiio  idem  sit  quod  asqualium 
addUiOf  diviso  quod  asqualium  quoties  fieri  potest  sublrac- 
tio.    Recidit  itaque  ratiocinatio  omnia  ad  duas  operationes 

animi,  addUionem  et  subtractionem^^^f    How  wonderfully 

does  this  jargon  agree  with  the  assertion  of  Condillac,  that 


*  Lenalhan,  Chap.  v. 
f  Tlie  Zoffica  of  Hobbes  bas  been  lately  ti*auftlated  into  French  under  the 
title  of  Caieui  ou  Logiqut,  by  M.  DestuU-Tracy.  It  is  anncxetl  to  the  third 
Yolmne  of  this  EUvaeM  d^ItUoiogie^  where  it  is  hononred  with  the  highest  en- 
lo^esby  theingenjoas  trahslator.  ^^  L'ou?ragc  en  masse  (he  obser\'Cs  iu  one 
passage)  m^te  d*£tre  regard^  comrae  un  produit  precieux  des  meditations 
de  Bacon  et  de  Descartes  sur  le  syst^me  d'Aristoto,  et  comme  le  g^rme  des 
progr€s  ult^rieures  de  la  science."'    Dhc.  Prd,  p.  117. 

X 
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all  equations  are  propositions^  and  all  propositions  equa- 
tions ! 

These  speculations^  however,  of  Condillac  and  of 
Bobbes  relate  to  reasoning  in  general ;  and  it  is  with  nn- 
thematical  reasoning  alone,  that  we  are  immediately  coih 
cerned  at  present.  That  the  peculiar  evidence  with 
which  this  is  accompanied  is  not  resolvable  into  the  pe^ 
ception  of  identity,  has,  I  flatter  myself,  been  sufliciently 
proved  in  the  beginning  of  this  article ;  and  the  plausi- 
ble extension  by  Condillac  of  the  very  same  theory  to  oar 
reasonings  in  all  the  different  branches  of  moral  science, 
affords  a  strong  additional  presumption  in  favour  of  our 
conclnsion. 

From  this  long  digression,  into  which  I  have  been  in- 
sensibly  led  by  the  errors  of  some  illustrious  foreignen 
concerning  the  nature  of  mathematical  demonstratloB,  I 
now  return  to  a  further  examination  of  the  distinction  be 
tweeu  sciences  which  rest  ultimately  on  facts,  and  those 
in  which  definitions  or  hypotheses  are  the  sole  principlei 
of  our  reasonings. 


III. 


Continuation  of  the  Subject. — Evidence  of  the  Mechani- 
cal Philosophy^  not  to  be  confounded  with  that  n/hich 
is  properly  called  Demonstrative  or  MathematicaL — 
Opposite  Error  of  some  late  Writers. 

Next   to    geometry  and  arithmetic,  in  point  of  evi- 
'Icnce  and  certainty,  is  (feat  branch  of  general  physics 


J 
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which  is  now  called  mechanical  philosophy ;— *a  science  in 
which  the  progress  of  discoveiy  has  been  astonishingly 
rapid,  during  the  course  of  the  last  century :  and  which, 
in  the  systematical  concatenation  and  £liation  of  its  ele- 
mentary principles,  exhibits  every  day  more  and  more  of 
that  logical  simplicity  and  elegance  which  we  admire  in 
the  works  of  the  Greek  mathematicians.  It  may,  I  think, 
be  fairly  questioned,  whether,  in  this  department  of 
knowledge,  the  affectation  of  mathematical  method  haa 
■ot  been  already  carried  to  an  excess ;  the  essential  dis- 
tinction between  mechanical  and  mathematical  truths  be- 
ing, in  many  of  the  physical  systems  which  have  lately 
appeared  on  the  Continent,  studiously  kept  out  of  the 
reader's  view,  by  exhibiting  both,  as  nearly  as  possible, 
in  the  same  form.  A  variety  of  circumstances,  indeed, 
conspire  to  identify  in  the  imagination,  and,  of  conse- 
quence, to  assimilate  in  the  mode  of  their  statement,  these 
two  very  different  classes  of  propositions ;  but  as  this  as- 
similation (beside  its  obvious  tendency  to  involve  experi- 
mental facts  in  metaphysical  mystery)  is  apt  occasionally 
to  lead  to  very  erroneous  logical  conclusions,  it  becomes 
the  more  necessary,  in  proportion  as  it  arises  from  a  natu- 
rclbias,  to  point  out  the  causes  in  which  it  has  originated, 
&nd  the  limitations  with  which  it  ought  to  be  understood. 

The  following  slight  remarks  will  suflSciently  explain 
my  general  ideas  on  this  important  article  of  logic. 

1 .  As  the  study  of  the  mechanical  philosophy  is,  in  a 
jreat  measure,  inaccessible  to  those  who  have  not  receiv- 
ed a  regular  mathematical  education,  it  commonly  hap- 
pens, that  a  taste  for  it  is,  in  the  first  instance,  grafted  on 
i  previous  attachment  to  the  researches  of  pure  or  ab- 
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strtct  mathematics.  Hence  a  natural  and  inaensible 
transference  to  physical  pursuits,  of  mathematical  habits 
of  thinking ;  and  hence  an  almost  unavoidable  propensitj 
to  give  to  the  former  science,  that  systematical  connex- 
ion in  all  Hb  various  conclusions,  which,  from  the  nature 
of  its  first  principles^,  is  essential  to  the  latter,  but  whidi 
can  never  belong  to  any  science  which  has  its  foundir 
lions  laid  in  facts  collected  from  experience  and  ob- 
servation. 

2.  Another  circumstance,  which  has  co-operated  pow< 
erfully  with  the  former  in  producing  the  same  efiect,  is 
that  proneness  to  simplification  which  has  misled  the 
mind,  more  or  less,  in  all  its  researches;  and  which,  in 
natural  philosophy,  is  peculiarly  encouraged  by  those 
beautiful  analogies  which  are  observable  among  Affer- 
ent physical  phenomena— analogies,  at  the  same  time, 
which,  however  pleasing  to  the  fancy,  cannot  always  be 
resolved  by  our  reason  into  one  general  law.  In  a  remark- 
able analogy,  for  example,  which  presents  itself  between 
the  equality  of  action  and  reaction  in  the  collision  of  bo- 
dies, and  what  obtains  in  their  mutual  attractions,  the  co- 
incidence is  so  perfect,  as  to  enable  us  to  comprehend  all 
the  various  facts  in  the  same  theorem:  and  it  is  difficult 
to  resist  the  temptation  which  it  seems  to  ofTer  to  our 
ingenuity,  of  attempting  to  trace  it,  in  both  cases,  to 
some  common  principle.  Such  trials  of  theoretical  skill 
I  would  not  be  umlerstood  to  censure  indiscriminately ; 
but,  in  the  present  instance,  I  am  fully  persuaded,  that 
it  is  at  once  more  unexceptionable  in  point  of  sound  logic, 
and  more  satisfactory  to  the  learner  to  establish  the  fact, 
in  particular  cases,  by  an  appeal  to  experiment ;  and  to 
^:talC  the  law  of  action  and  reaction   in  the  collision  of 
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bodies,  as  well  as  that  which  regulates  the  mutual  ten- 
dencies of  bodies  towards  each  other,  merely  as  general 
rules  which  have  been  obtained  by  induction,  and  which 
are  found  to  hold  invariably  as  far  as  cur  knowledge  of 
nature  extends.'^' 


*  It  is  obfcrved  by  Mr.  Robivon,  in  his  Elements  of  Mechanical  PhiloAo- 
pby,  that  "Sir  Isaac  Newton,  in  the  general  scholium  on  the  laws  of  motion, 
wems  to  consider  the  equality  of  action  and  reaction,  as  an  axiom  deduced 
from  the  relations  of  ideas.  Bvi  this  (says  Mr.  Robison)  jeeNU  dtmbtfut 
Bccansc  a  magnet  causes  the  iron  to  approach  towards  it,  it  does  not  appear 
thatSrc  neeetaariiif  suppose  that  iron  also  attracts  the  magnet."  In  confirm- 
ation of  this  he  remarks,  that  notwithstanding  the  previous  conclusions  of 
Wallis,  Wren,  and  Huyghens,  abcnit  the  mutual,  equal,  and  contrary  action 
of  solid  bodies  in  their  collisions,  "  Newton  himself  only  presumrd  that,  be- 
cause the  sun  attracted  the  phmets,  these  also  attracted  the  sun;  and  that 
he  is  at  much  pains  to  point  out  phenomena  to  astronomers  by  which  this 
may  be  proved,  when  the  art  of  observation  shall  be  sufficiently  perfected. 
Accordingly,  Mr.  Robison,  with  great  propriety,  contents  himself  with  sta- 
ling this  third  law  of  motion,  as  a  fact  <*  with  respect  to  all  bodies  ou  which 
can  make  experiment  or  observation  fit  for  deciding  the  question.^* 

In  the  very  next  para^n^ph,  however,  he  proceeds  thus:  "Am  it  is  an  uni- 
il  law,  we  cannot  rid  onrsi^lves  uf  the  persuasion  that  it  depends  on 
•ome  general  principle  which  influoiicc»  all  the  matter  in  the  universe; — ^to 
which  observation  he  subjoins  a  conjecture  or  hypothesis  concerning  the 
nature  of  this  principle  or  caiist>.  T  or  an  outline  of  his  theory  I  must  refer 
to  his  own  statement.  (See  Ehmcnltof  Mtchanical  PhUonph^y  Vol.  I.  pp. 
194,  125,  126.) 

Of  the  fallaciouftuesfi  of  synthetical  rca^niuppA  concerning  physical  phe- 
nomena, there  cannot  be  a  stron«rr  proof,  than  the  diversity  of  opinion 
among  the  most  eminent  pbilo»nphri-M  with  respect  to  the  species  of  evi- 
dence on  which  the  third  law  of  motion  r(*««ts.  On  this  point,  a  direct  oppo- 
sition  may  be  remarked  in  the  vioik-m  of  Sir  Isaac  Newton,  and  of  his  iIIiku 
trious  friend  and  commentator,  Mr.  Maclauriu ',  the  former  soomiiig  to  lean 
to  th«*  snp))OHition,  tbst  it  is  a  corolinr}'  deduciblc  a  jtriori  from  abstract 
principle*^;  while  tlie  latter  (manifestly  considering^  it  as  the  cfi'ect  of  an  ar- 
bitrary arnmsycmonO  strongly  recommends  it  to  the  attention  of  those  who 
d*--ri;fht  in  the  investigation  of  final  causes.*     My  own  idea  is,  that,  in  thr 


»» 
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^,  aMtionl  esumple  may  be  useful  for  the  illustratioi 
«c  the  same  subject.     It  is  well  known  to  be  a  general 
priRciple  IB  mechanics,  that  when,   by  means  of  any  ma- 
oftise,  two  heavy  bodies  counterpoise  each  other,   and 
ar«>  then  made  to  move  together,  the  quantities  of  motion 
vith  which  one  descends,  and  the  other  ascends  perpen- 
dicularlr,  are  equal.     This  equilibrium  bears  such  a  re- 
semblance to  the  case  of  two  moving  bodies  stopping  each 
other,  when  they  meet  together  with  equal  quantities  of 
motion,  that,  in  the  opinion  of  many  writers,  the  cause  of 
an  equilibrium  in  the  several  machines  is  sufficiently  ex- 
plained, by  remarking,  'Mhat  a  body  always   loses  as 
much  motion  as  it  communicates."     Hence  it  is  inferred, 
that  when  two  heavy  bodies  are  so  circumstanced,  that 
one  cannot  descend  without  causing  the  other  to  ascend 
at  the  same  time,  and  with  the  same  quantity  of  motion, 
both  of  these  bodies  must  necessarily  continue  at  rest. 
But  this  reasoning,  however  plausible  it  may  seem  to  be 
at  first  sight,  is  by  no  means  satisfactory ;  for  (as  Dr. 
Hamilton  has  justly  observed*)  when  we  say,  that  one 
binly  communicates  its  motion  to  another,  we  must  sup- 
pose the  motion  to  exist,  first  in  the  one,  and  afttnvards 
in  the  other;  whereas,  in  the  case  of  the  machine,  the  as- 
cent of  the  one  body  cannot,  by  any  conceivable  refine- 
mtMit,  be  ascribed  to  a  communication  of  motion  from  the 
body  which  is  descending  at   the  same   moment ;   and, 
ihtTofore,  (admitting  the  truth  of  the  general  law  which 

frt'^ont  Ktiito  of  onr  knowlcdpr,  it  is  at  oiicc  more  Fafe  and  more  lojj^ical,  to 
coumiUt  il  iiioroly  as  an  oxporimental  truth ;  without  vrnturin;^  to  decidr 
|s>i>^i(i\cU  on  oithtT  side  of  tiio  question.  As  to  the  doctrine  of  final  eauses. 
it  foriunatoly  slamN  in  need  of  no  aid  from  such  <lu!)iouss}>crulation:«. 

•  Siv  l*hiK>^>]>hicii1  K-inays,  by  Husfh  Ilaniilton,  D.  I).  lVof«>sw>r  of  Phi- 
Nvsitphv  in  i!»e  Vni^ersity  of  Dublin,  p.  l.'JO.  et  j?on.  :Jd  edit.  'I.or.don.  1770"^ 


'4 
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obtainB  in  the  collision  of  bodies)  we  might  suppMe,  that 
in  the  machine,  the  superior  weight  of  the  heavier  body 
would  overcome  the  lighter,  and  cause  it  to  move  upward! 
with  the  same  quantity  of  motion  with  which  itself  moves 
downwards.  In  perusing  a  pretended  demonstration  of 
this  sort,  a  student  is  dissatisfied  and  puzzled ;  not  from 
tbe  difficulty  of  the  subject,  which  is  obvious  to  every 
capacity,  but  from  the  illogical  and  inconclusive  reason- 
ing to  which  his  assent  is  required."^ 

3.  To  these  remarks  it  may  be  added,  that  even  whes 
one  proposition  in  natural  philosophy  is  logically  dedu- 
cible  from  another,  it  may  frequently  be  expedient,  in  com- 
municating the  elements  of  the  science,  to  illustrate  aud 
confirm  the  consequence,  as  well  as  the  principle,  by  ex- 
periment. This  I  should  apprehend  to  be  proper,  where- 
yer  a  consequence  is  inferred  from  a  principle  less  fami- 
liar and  intelligible  than  itself;  a  thing  which  must  occa- 
sionally happen  in  physics,  from  the  complete  incorpora- 
tion (if  I  may  use  the  expression)  which,  in  modern  times, 
has  taken  place  between  physical  truths,  and  the  discover- 


*  The  following  obseiration  of  Dr.  Hamilton  places  thin  question  in  i(s 
true  point  of  view.  '<  However,  as  the  theorem  above-mentioned  is  a  very 
elegant  one,  it  ought  certainly  to  be  taken  notice  of  in  every  treatise  of  me- 
chanics, and  may  serve  as  a  very  good  index  of  an  (pquUibrium  in  all  ma- 
chines; but  I  do  not  thinlc  that  we  can  from  thence,  or  from  any  one  gene- 
ral principle,  explain  the  nature  and  effects  of  all  the  mechanic  powers  in  a 
satisfactory  manner.** 

To  the  same  purpose,  it  is  remarked  by  Mr.  Maclaurin,  that  <<  though  it 
be  useful  and  agreeable,  to  observe  how  uniformly  this  principle  prevails 
in  engines  of  evey  sort,  throughout  the  whole  of  mechanics,  in  all  cases 
where  an  tcqitilibriuM  takes  place ;  yet  that  it  would  not  be  right  to  rest 
the  evidence  of  so  important  a  doctrine  upon  a  proof  of  this  kind  only/' 
Account  of  Newton* s  Di^fcovericf^  B.  II.  c.  3. 
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ies  of  mthematicians.  The  necesBarj  effect  of  this  in- 
corporation was,  to  give  to  natural  philosophy  a  matfaemt- 
tical  form,  and  to  systematize  its  conclusions,  as  far  as 
possible,  agreeably  to  rules  suggested  by  mathematical 
method. 

In  pure  mathematics,  where  the  truths  which  we  inves- 
tigate are  all  coexistent  in  point  of  time,  it  is  universallj 
allowed,  that  one  proposition  is  said  to  be  a  consequence 
of  another,  only  with  a  reference  to  our  established  ar- 
rangements. Thus  all  the  properties  of  the  circle  might 
be  as  rigorously  deduced  from  any  one  general  property 
of  the  curve,  as  from  the  equality  of  the  radii.  But  it 
does  not  therefore  follow,  that  all  these  arrangements 
would  be  equally  convenient ;  on  the  contrary,  it  is  evi- 
dently useful,  and  indeed  necessary,  to  lead  the  mind,  as 
far  as  the  thing  is  practicable,  from  what  is  simple  to  what 
is  more  complex.  The  misfortune  is,  that  it  seems  im- 
possible to  carry  this  rule  universally  into  execution: 
and,  accordingly,  iu  the  most  elegant  geometrical  treatises 
which  have  yet  appeared,  instances  occur,  in  which  con- 
sequences are  deduced  from  principles  more  complicated 
than  themselves.  Such  inversions,  however,  of  what 
may  justly  be  regarded  as  the  natural  order,  must  always 
be  felt  by  the  author  as  a  subject  of  regret ;  and,  in  pro- 
portion to  their  frequency,  they  detriict  both  from  the 
beauty  and  from  the  didactic  simplicity  of  his  general  de- 
sis;!!. 

The  same  thing  often  happens  in  the  elementary  doc- 
trines of  natural  philosophy.  A  very  obvious  example 
occurs  in  the  different  (IcnionsUalions  ii;ivcn  by  writers  on 
mechanics,  from  the  resolution  cf  Ton  r^.  of  the  fnndainen- 
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tal  proposition  concerning  the  lever  ; — demonstrations  in 
which  the  proposition,  even  in  the  simple  case  when  the 
directions  of  the  forces  are  supposed  to  be  parallel,  is  in- 
ferred from  a  process  of  reasoning  involving  one  of  the 
most  refined  principles  employed  in  the  mechanical  phi- 
losophy. I  do  not  object  to  this  arrangement  as  illogical ; 
nor  do  I  presume  to  say  that  it  is  injudicious."^     I  would 

*  In  9ome  of  these  demoDitnitions,  however,  there  it  a  lofpcal  iiicoi»iiteiv> 
tj  so  firlariiigr,  that  I  cannot  resist  the  temptation  of  pointing  it  out  here,  as 
a  flr<>od  instance  of  that  undue  predilection  for  mathematical  evidence,  in 
fke  exposition  of  physical  priuciplcni,  which  is  conspicuous  in  many  elemen- 
iMy  treatises.    I  allude  to  those  demonstrations  of  the  property  of  the 
leveTy  in  which,  after  attempting:  to  prove  the  genera]  theorem,  on  the  sup- 
podtioo  that  the  directions  of  the  forces  meet  in  a  point,  the  same  conclu- 
dOB  is  extended  to  the  Himpic  case  in  which  these  direct ioiw  are  paral- 
lely  by  the  fiction  (for  it  dcfKT^'cs  no  other  nanie)  of  couceiviufl:  parallel 
Hnes  to  meet  at  an  infinite  distance,  or  to  form  with  each  other  an  angle  in- 
Snitelj  small.    It  is  strange,  that  snch  a  proof  Hhould  ever  have  been 
thongfat  more  satisfactory  than  the  direct  evidence  of  our  senses.     How 
more  reasonable  and  pleasing  to  begin  with  the  simpler  case  (which 
be  easily  brought  to  the  test  of  experiment)  and  then  to  deduce  from 
ity  by  the  resolution  of  forces,  the  general  proposition  ?     Even  Dr  Hamil- 
tOQ  himself,  who  has  treated  of  the  mechanical  powers  with  much  iugeno- 
ity,  aeema  to  have  imagined,  that  by  demonstrating  the  theore-n,  in  all  its 
CMca^  from  the  composition  and  resolution  of  forces  alone,  he  had  brought 
the  whole  subject  within  the  compass  of  pure  geometry.    It  could  scarcely, 
however,  (one  should  think)  have  escaped  him,  that  every  valid  demonstra- 
tion of  the  composition  of  forces  must  necessarily  assnme  as  a  /acf,  that 
^  when  a  body  is  acted  upon  by  a  force  parallel  to  a  straight  line  given  in 
poaition,  this  force  has  no  effect,  either  to  accelerate  or  to  retard  the  pro- 
gnm  of  the  body  towards  that  line."     Is  not  this  fact  much  farther  remo- 
ved from  common  observation  than  the  fundamental  property  of  the  lever, 
which  is  familiar  to  every  peasant,  and  even  to  every  savage  ?    And  yet  the 
same  author  objects  to  the  demonstration  of  Huyghens,  that  it  depends  up- 
on a  principle,  vhich'(he:  says)  ouffht  not  to  be  ffranted  o*  M*#  orcasioH^-^ 
that  "  when  two  equal  liodies  are  placed  on  the  arms  of  a  lever,  that  which 
h  furthest  from  ihe/ukrum  will  preponderate." 

Y 
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only  suggest  the  propriety,  in  such  instanceSy  of  coDfinn- 
ing  and  illustrating  the  cooclusiony  bj  an  appeal  to  expe- 
riment ;  an  appeal  whichj  in  natural  philosophy,  poaseBBes 
an  authority  equal  to  that  which  is  generally,  but  very  im- 
properly, considered  as  a  mathematical  demonstration  of 
physical  truths.  In  pure  geometry,  no  reference  to  the 
senses  can  be  admitted,  but  in  the  way  of  illustration ; 
and  any  such  reference,  in  the  most  trifling  step  of  a  de- 
monstration, vitiates  the  whole.  But,  in  natural  philoso- 
phy, all  our  reasonings  must  be  grounded  on  principles 
for  which  no  evidence  but  that  of  sense  can  be  obtained; 
and  the  propositions  which  we  establish,  diflfer  from  each 
other  only  as  they  are  deduced  from  such  princijdea  Hb- 
mediately,  or  by  the  intervention  of  a  mathematical  de- 
monstration. An  experimental  proof,  therefore,  of  any 
particular  physical  truth,  when  it  can  be  convenienUj 
obtained,  although  it  may  not  always  be  the  most  elegant 
or  the  most  expedient  way  of  introducing  it  to  the  know- 
ledge of  the  student,  is  as  rigorous  and  as  satisfactoiy  a» 
any  other ;  for  the  intervention  of  a  process  of  matlmim- 
tical  reasoning  can  never  bestow  on  our  conclusions  a 
greater  degree  of  certainty  than  our  principles  possessed.^ 


*  Serentl  of  the  fcref^dtfo^  remarks  were  •iifnr««ted  by  oortaiA  peevlitf- 
itiefl  of  opinkm  relative  to  the  distinct  proTiDces  of  ezperimeolal  and  at' 
flmtheniAtknl  efidencc  In  the  atady  of  phyalca,  which  were  enteriiliied  by 
my  learned  and  excellent  friend,  the  late  Mr.  Robiaon.  TliougkhiBnelf  a 
moat  enligfhtened  and  sealona  advocate  for  the  doctrine  of  final  cnsea,  be 
ia  well  known  to  have  formed  hit  acientifte  taate  chiefly  upon  the 
enl  philoaophera  of  the  Continent,  and,  in  coaaeqnenee  of  thU  di 
to  have  nndervalued  txperimmiy  wherever  a  pomibility  offered  of  iatrodn- 
cing  mathematical,  or  even  metaphjraical  reasoning:.  Of  this  biaa  varkni» 
traeee  oeenr,  both  in  hia  Elements  of  Mechanical  Fhiloaophy,  and  is  the 
valnable  articles  which  he  fiamiahed  to  the  Encyclopiedla  BrHaanica. 
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I  have  been  led  to  enlarge  on  these  topics  by  that  un^ 
qualified  application  of  mathematical  method  to  physics, 
which  has  been  fashionable  for  many  years  past  among  fo- 
reign writers ;  and  which  seems  to  have  originated  chiefly 
in  the  commanding  influence  which  the  genius  and  learn- 
iog  of  Leibnitz  have  so  long  maintained  over  the  scienti* 
fie  taste  of  most  European  nations.^     In  an  account,  late- 

*  The  following;  Tery  estnordinary  pstisge  ocean  in  a  letter  from  Lelb- 
■itz  to  Mr.  Oldenburg. 

<<  Ego  id  agere  constitui,  ubi  primum  otium  nactua  ero,  at  rem  omnem  me- 
fisnlram  reducam  ad  poram  geometrfam;  problemataqae  cfarea  elaterSoy  et 
mfum  et  pendola,  et  prqfecta,  et  aottdoram  reriatentfain,  ct  frletlmwBy  te. 
iailiilam.  Qos  haetenm  attigit  nemo.  Qredo  antem  rem  omnem  none  ca« 
ae  In  potcatate ;  ex  quo  circa  regulaa  motuum  mihi  peultna  perfeetia  de- 
■ouatrationibuB  satiafeci  *,  neque  qulcquam  amplius  in  eo  genere  deaidero. 
Tota  antem  res,  quod  mircrla,  pendetex  axiomate  metaphyaicopnlcfaerrimo^ 
q[taod  non  minoris  momenti  eat  circa  motnm,  quam  hoc,  totum  eaae  majoa 
parte,  circd  magnitudinem.*'    (fVaUUii  Operoj  Vol.  III.  p.  033.) 

Hie  beautiful  metaphysical  axiom  here  referred  to  by  Leibnitz,  ia  plidn- 
ly  the  principle  of  the  sufficient  reason  j  and  it  ia  not  a  little  remarlnble^ 
fiia  the  higheat  praise  which  he  had  to  bestow  upon  it  was,  to  compare  it 
to  EacUd^a  axiom,  *^That  the  whole  is  greater  than  its  part.**  Upon  thia 
principle  of  ihB  euffieUmt  raoMm,  Leibnitz,  aa  ia  well  known,  conceived  that 
a  complete  system  of  phyrical  science  might  be  built,  aa  he  thought  the 
whole  of  mathematical  science  reeolvable  into  the  principles  of  identity  and 
of  contradiction.— By  the  fintt  of  these  prtnciplea  (it  may  not  be  altogether 
sqierflaons  to  add)  is  to  be  understood  the  maxim,  ^  Whatever  is,  ia  j^  By 
the  aceond,  tlie  maxim,  that  '^  It  is  impoaaible  for  the  same  thing  to  be,  and 
not  to  lie  :*^— two  maxims  which,  it  ia  erident,  are  only  different  esprea^ 
dona  of  the  same  proposition. 

In  the  remarks  made  by  Locke  on  the  logical  taiutility  of  mnthtmaHeoi 
axioms,  and  on  the  logical  danger  of  assuming  metaphyticai  axioms  aathc 
principles  of  onr  reasonings  in  other  sciences,  I  think  it  highly  probable, 
that  he  had  a  secret  reference  to  the  philosophical  writings  and  epistolary 
correspondence  of  I^ibnitz.  This  appears  to  me  to  furnish  a  key  to  aome 
of  Locke^H  observations,  the  scope  of  which  Dr.  Reld  professes  his  inabi- 
iity  to  di«icovcr.    One  sentence,  in  particular,  on  which  he  has  animadverl 
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Ij  published,  of  the  Life  and  Writings  of  Dr.  Raid,  I 
have  taken  notice  of  some  further  inconveniencies  reault- 
ing  from  it,  still  more  important  than  the  introduction  of 

ed  with  lome  severity,  Is,  in  my  opiiiion,  distinctly  potnted  at  the  letter  te 
Mr.  Oldenbnrg,  quoted  in  the  beginning  of  this  note. 

^Mr.  Locke  farther  says  (1  borrow  Dr.  Reid^s  own  statement)  that  ■wcfaM 
are  not  of  nse  to  help  men  forward  in  the  advancement  of  the  acieaoesi  sr 
new  discoveries  of  yet  unknown  truths :  that  Newton  in  the  discovcriee  he 
has  made  in  his  never  enough  to  be  admired  book,  has  not  been  assisted  by 
the  general  maxim,  whatever  is,  iss  or  the  whole  is  greater  than  a  part,  or 
the  like.** 

As  the  Letter  to  Oldenburg  is  dated  in  1676,  (twelve  yearn  before  tiie 
publication  of  the  Essay  on  Human  Understanding)  and  as  LobaHs  «■- 
presses  a  desire  that  it  may  be  communicated  to  Mr.  Newton,  there 
scarcely  be  a  doubt  that  Locke  had  read  it  j  and  it  reflects  infinite 
on  his  sagacity,  that  he  seems,  at  that  early  period,  to  have  foreseen  the 
extensive  influence  which  the  errors  of  this  illustrious  man  were  so 
long  to  maintain  over  the  opinions  of  the  learned  world.  The  truth  iS| 
that  even  then  he  prepared  a  reply  to  some  reasonings  which  at  the  dis- 
tance of  a  century,  were  to  mislead,  both  in  physics  and  in  logic,  the  fint 
philosophers  in  Europe. 

If  these  conjectures  be  well  founded,  it  must  be  acknowledged  that  Ar. 
Beid  has  not  only  failed  in  his  defence  of  maxims  against  Locke's  attMlL} 
but  that  he  has  totally  misapprehended  the  aim  of  Locke's  argument. 

« I  answer  (says  he,  in  the  parajijaph  immediately  following  that  which 
was  quoted  above,)  the  first  of  these  maxims  (whatever  is,  is)  is  an  identir 
cal  proposition,  of  no  use  in  mathematics  or  in  any  other  science.  The  se- 
cond (that  the  whole  is  preater  than  a  part)  is  oflen  used  by  Newton,  and 
by  all  mathematicians,  and  many  demoustrations  rest  upon  it.  In  general, 
Newton,  as  well  as  all  other  mathcmaticianR,  groundn  his  demonstrations  of 
mathematical  propositions  upon .  the  axioms  laid  down  by  Euclid,  or  upon 
propositions  which  have  been  before  demonstrated  by  help  of  these  axioms. 

<<  But  it  deserves  to  be  particularly  observed,  that  Newton,  intending  in 
the  third  book  of  his  Principia  to  g^vc  a  more  scientific  form  to  the  physi- 
cal part  of  astronomy,  which  he  had  at  first  composed  in  a  popular  form, 
thought  proper  to  follow  the  example  of  Euclid,  and  to  lay  down  first,  in 
what  he  calls  Hegulte  Pkiloaophandi^  and  in  his  PAenoMeno,  the  first  prin< 
ciples  which  he  assumes  in  his  reasoning. 
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an  unsound  logic  into  the  elements  of  natural  philoM^hj'; 
in  particular,  of  the  obyioua  tendency  which  it  has  to  with- 
draw the  attention  from  that  unity  of  ^design  which  it  is 
the  noblest  employment  of  philosophy  to  illustrate,  by 
disguising  it  under  the  semblance  of  an  eternal  and  neces- 
sary order,  similar  to  what  the  mathematician  delights  to 
trace  among  the  mutual  relations  of  quantities  and  figures. 
The  consequence  has  been,  ( in  too  many  physical  systems,) 
to  level  the  study  of  nature,  in  point  of  moral  interest, 
with  the  investigations  of  the  algebraist ;— an  effect  too, 
which  has  taken  place  most  remarkably,  where,  from  the 
sublimity  of  the  subject,  it  was  least  to  be  expected,-— in 
the  application  of  the  mechanical  philosophy  to  the  phe- 
nomena of  the  heavens.  But  on  this  very  esLtensive  and 
important  topic,  I  must  not  enter  at  present. 

In  the  opposite  extreme  to  the  error  which  I  have  now 
been  endeavouring  to  correct,  is  a  paradox  which  was 
broached,  about  twenty  years  ago,  by  the  late  ingenious 
Dr.  Beddoes ;  and  which  has  since  been  adopted  by 
some  writers  whose  names  are  better  entitled,  on  a  ques- 
tion of  this  sort,  to  give  weight  to  their  opinions.^  By 
the  partisans  of  this  new  doctrine  it  seems  to  be  immagin- 
ed,  that — so  far  from  physics  being  a  branch  of  mathema- 

0 

^^Nodifaigrj  therefore,  could  have  been  more  unluckily  adduced  by  Mr. 
Locke  to  support  his  aversion  to  first  principles,  than  the  example  of  Sir 
Iiaae  Newton.**    {JBuayn  on  Ike  int.  Pamert^  pp.  647, 648,  4to  edit.) 

*  I  alhide  here  more  particularly  to  my  learned  friend,  Mr.  Leslie,  whoae 
high  and  justly  merited  reputation,  both  as  a  mathematician  and  an  expe- 
rimentalist, renders  it  indispensably  necessary  for  me  to  take  notice  of  some 
fundamental  lo^cal  mistakes  which  he  appears  to  me  to  hare  committed  v^ 
the  course  of  those  ingenious  excursions,  in  which  he  occasionaUy  indulges 
himself,  beyond  the  strict  limits  of  his  favourite  studies. 
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ties,— -mathematicBi  aod  more  particularly  geometr j,  is,  in 
reality,  only  a  branch  of  phyaica.  **  The  mathematical 
flciencea  (saya  Dr.  Beddoes)  are  aciencea  of  experisieBl 
and  obaerrationy  founded  aolely  on  the  induction  of  par- 
ticular &ct8 ;  aa  much  so  as  mechanics,  astronomy,  optica, 
or  chemistry.  In  the  kind  of  evidence  there  is  no  diflfor- 
ence ;  for  it  originates  from  perception  in  all  theae  caaea 
alike ;  but  mathematical  experiments  are  more  simple,  and 
more  perfectly  within  the  grasp  of  our  senses,  and  our  per* 
ceptions  of  mathematical  objectaare  clearer."''^ 

A  doctrine  essentially  the  same,  though  expressed  in 
terms  not  quite  so  revolting,  has  been  lately  sancticmed  by 
Mr.  Leslie ;  and  it  is  to  his  view  of  the  argument  that  I 
mean  to  confine  my  attention  at  present.  *'  The  whole 
Htructure  of  geometry  (he  remarks)  is  grounded  on  the 
simple  comparison  of  triangles ;  and  all  the  fundamental 
theorems  which  relate  to  this  comparison,  derive  their  evi- 
dence from  the  mere  superposition  of  the  triangles  them- 
selves ;  a  mode  of  proof  which,  in  reality,  is  nothing  bot 
an  ultimate  appeal,  though  of  the  easiest  and  most  familiar 


*  Into  this  train  of  thinkings,  Dr.  Beddoes  informs  us,  he  was  first  led  by 
Mr.  Home  Tooke^s  speculations  concerning^  language.  "  In  wbaterer  atn- 
dy  you  arc  engaged,  to  leave  difficulties  behind  is  distroi^ing:  and  when 
these  difficulties  occur  at  your  very  entrance  upon  a  science,  [wnfiwiiiK  to 
be  so  clear  and  certain  as  geometry,  your  feelings  become  stiU  more 
fortablc ;  and  you  are  diRBatisfled  with  your  own  powers  of  com| 
I  therefore  think  it  due  to  the  author  of  EHEA  nTEPOENTA,  to 
ledge  my  obligations  to  liim  for  reliering  me  from  this  sort  of  distrev.  For 
although  I  had  often  made  the  attempt,  I  could  never  solve  certain  diilcal- 
ties  in  Eudld,  till  my  reflections  were  revived  and  assisted  by  Mr.  Teoke^s 
dUeoveriet,^  (See  Obserrahms  an  th9  N(iiur§  of  Dmmmgtraiiv  JBiMfnet^ 
London,  1793,  pp.  5,  and  15.) 
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kind,  to  external  observationfl."'!^  And,  in  another  pas- 
sage :  <^  Geometry,  like  the  other  sciences  which  are  not 
concerned  about  the  operations  of  mind,  rests  nlUmateljr 
on  external  observations.  But  those  ultimate  facts  are  so 
few,  so  distinct  and  obrions,  that  the  subsequent  train  of 
reasoning  is  safeljr  pursued  to  unlimited  extent,  without 
ever  appealing  again  to  the  evidence  of  the  senses/'f 

Before  proceeding  to  make  any  remarks  on  this  theory, 
it  is  proper  to  premise,  that  it  involves  two  separate  con- 
siderations, which  it  is  of  material  consequence  to  distin- 
guish  from  each  other.     The  first  is,  that  extension  and 

*  Elements  of  Geometry  and  of  Creometrical  Analyaia,  1^.  Bj  Mr.  Les- 
lie.   Edinburgh,  1809. 

Tbe  amertion  that  Me  whdU  strncture  of  g^eometry  is  foimded  on  tbe  com 
pariaoa  of  triangles,  k  ozpreaeed  in  terras  too  nnqualifled.  D'Alenibert 
km  mentioned  another  principle  as  not  lees  fundamental,  the  measurement  of 
anaies  by  circular  arofaes.  ^  Les  propositions  fondamentales  de  g^ora^trie 
peorent  £tre  rMnites  k  deux ;  la  mesure  des  angles  per  les  arcs  de  cercle, 
ct  le  prindpe  de  la  superposition.**  {Elemens  de  Pkttowpkie^  Art.  G^oml- 
Ms.)  Hie  same  writer,  however,  justly  obaerres,  in  anotiier  part  of  his 
works,  that  the  measure  of  angles  by  circular  arches,  is  itself  dependent  on 
the  principle  of  superposition  3  and  that  consequently,  however  extensive 
and  important  in  its  application,  it  is  entitled  only  to  rank  with  what  he 
caUs  prineipi^  tff  a  teeond  order.  '^  La  mesure  des  angles  par  les  arcs  de 
ccfvle  d^crit  de  lew  sommet,  est  elle-m^me  d^pendante  du  principe  de  la 
snpcrposldoii.  Car  quand  on  dit  que  la  mesore  d*un  angle  est  Tare  circv- 
laire  dtoit  de  son  sommet,  on  vent  dire  que  si  deux  angles  aont  ^ux,  lea 
angles  dtoits  de  leur  sommet  d  m6me  rayon,  seront  ^gaux  y  v£rit6  qui  se 
d^montre  par  le  principe  de  la  superposition,  comme  tout  g^metre  tant  soil 
pen  initio  dans  cette  science  le  sentira  facilement.*^  (JEckdrcmemtfiu  mr 
let  EUmnM  de  PhOoeophiej  §  IV.)  < 

Instead,  therefore,  of  saying  that  the  whole  structure  of  geometry  is 
grounded  on  the  comparison  of  triangles,  it  would  be  more  correct  to  say, 
that  it  is  g^unded  on  the  principle  of  superposition. 

t  Elements  of  Geometry,  and  of  Geometrical  Analysis,  p.  45.*^ 
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figure  (the  gubjecta  of  geometry)  are  qualities  of  body 
which  are  made  known  to  ua  by  our  external  senses  aloue, 
and  which  actually  fall  under  the  consideration  of  the  na- 
tural philosopher,  as  well  as  of  the  mathematician.  The 
second,  that  the  whole  fabric  of  geometrical  science  rests 
on  the  comparison  of  triangles,  in  forming  which  compari^ 
son,  we  are  ultimately  obliged  to  appeal  (in  the  same  man- 
ner as  in  establishing  the  first  principles  of  physics)  to  a 
sensible  and  experimental  proof, 

1.  In  answer  to  the  first  of  these  allegations,  it  mi^ 
perhaps  be  sufficient  to  obserye,  that  in  order  to  ideotiQr? 
two  sciences,  it  is  not  enough  to  state,  that  they  are  both 
conversant  about  the  same  objects  ;  it  is  necessary  farther 
to  show,  that,  in  both  cases,  these  objects  are  considered 
in  the  same  point  of  view,  and  give  employment  to  the 
same  faculties  of  the  mind.  The  poet,  the  painter,  the 
gardener,  and  the  botanist,  are  all  occupied  in  various  de- 
grees and  modes,  with  the  study  of  the  vegetable  king- 
dom: yet  who  has  ever  thought  of  confounding  their 
several  pursuits  under  one  common  name?  The  natural 
historian,  the  civil  historian,  the  moralist,  the  logician,  the 
dramatist,  and  the  statesman,  are  all  engaged  in  the  study 
of  man,  and  of  the  principles  of  human  nature ;  yethow  wide- 
ly discriminated  are  these  various  departments  of  science 
and  of  art !  how  difierent  are  the  kinds  of  evidence  on 
which  they  respectively  rest ;  how  different  the  intellec- 
tual habits  which  they  have  a  tendency  to  form  !  Indeed,  if 
this  mode  of  generalization  were  to  be  admitted  as  legiti- 
mate, it  would  lead  us  to  blend  all  the  objects  of  science 
into  one  and  the  same  mass ;  inasmuch  as  it  is  by  the  same 
itnpressions  on  our  external  senses,  that  our  intellectual 
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faculties  are,  in  the  first  instance,  roused  to  action,  and  all 
the  first  elements  of  our  knowledge  unfolded. 

In  the  instance,  however,  before  us,  there  is  a  very  re- 
markable speciality,  or  rather  singularity,  which  renders 
the  attempt  to  identify  the  objects  of  geometrical  and  of 
physical  science,  incomparably  more  illogical  than  it 
would  be  to  classify^poetry  with  botany,  or  the  natural  his« 
tory  of  man  with  the  political  history  of  nations.  This 
speciality  arises  from  certain  peculiarities  in  the  metaphy- 
sical nature  of  those  sensible  qualities  which  fall  under  the 
consideration  of  the  geometer:  and  which  led  me,  in  a 
different  work,  to  distinguish  them  from  other  sensible 
qualities  (both  primary  and  secondary,)  by  bestowing  on 
them  the  title  of  mathematical  affections  of  matter.'^  Of 
these  mathematical  aflfections  (magnitude  ^.nd  figure^)  our 
first  notions  are,  no  doubt,  derived  (as  well  of  hardness, 
softness,  roughness,  and  smoothness)  from  the  exercise  of 
our  external  senses ;  but  it  is  equally  certain,  that  when 
the  notions  o^agnitude  aid  figure  have  once  been  acqui- 
red, the  mind  is  immediately  led  to  consider  them  as  attri- 
butes of  space  no  less  than  of  body ;  and  (abstracting  them 
entirely  from  the  other  sensible  qualities  perceived  in  con- 
junction with  them,)  becomes  impressed  with  an  irresisti- 
ble conviction,  that  their  existence  is  necessary  and  eter- 
nal, and  that  it  would  remain  unchanged  if  all  the  bodies 
in  the  uniVerse  were  annihilated.  It  is  not  our  business 
here  to  inquire  into  the  origin  and  grounds  of  this  convic- 
tion. It  is  with  the /ac(  alone  that  we  are  concerned  at 
present ;  and  this  I  conceive  to  be  one  of  the  most  obvi- 
ously incontrovertible  which  the  circle  of  our  knowledge 


*  PhiloMphical  EisBys,  pp.  94, 95. 
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embraces.  Let  those  explain  it  as  they  best  can,  who  are 
of  opinion,  that  all  the  judgments  of  the  human  understand- 
ing rest  ultimately  on  observation  and  experience. 

Nor  is  this  the  only  case  in  which  the  mind  forms  con- 
clusions concerning  space,  to  which  those  of  the  natural 
philosopher  do  not  bear  the  remotest  analogy.  Is  it  from 
experience  we  learn  that  space  is  infinite  ?  or  (to  express 
myself  in  more  unexceptionable  terms,)  that  no  limits  can 
be  assigned  to  its  immensity!  Here  is  a  fact,  extending 
not  only  beyond  the  reach  of  our  personal  observation, 
but  beyond  the  observation  of  all  created  beings ;  and  a 
fact  on  which  we  pronounce  with  no  less  confidence,  when 
in  imagination  we  transport  ourselves  to  the  utmost  verge 
of  the  material  Universe,  than  when  we  confine  our  thoughts 
to  those  regions  of  the  globe  which  have  been  explored  bj 
travellers.  How  unlike  those  general  laws  which  we  in- 
vestigate in  physics,  and  which,  how  far  soever  we  may 
find  them  to  reach,  may  still,  for  any  thing  we  are  able  to 
discover  to  the  contrary,  be  only  contingent,  local,  and 
temporary ! 

It  must  indeed  be  owned,  with  respect  to  the  conclu- 
sions hitherto  mentioned  on  the  subject  of  space,  that  they 
are  rather  of  a  metaphysical  than  of  a  mathematical  nature ; 
but  they  are  not,  on  that  account,  the  less  applicable  to 
our  purpose  ;  for  if  the  theory  of  Beddoes  had  any  foun- 
dation, it  would  lead  us  to  identify  with  physics  the  for- 
mer of  these  sciences  as  well  as  the  latter ;  at  least,  all  that 
part  of  the  former  which  is  employed  about  space,  or  exten- 
sion,— a  favourite  object  of  metaphysical  as  well  as  of  ma- 
thematical speculation.  The  truth,  however,  is,  that  some 
of  our  metaphysical  conclusions  concerning  space  are  more 
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nearlj  allied  to  geometrical  theorems  than  we  might  be 
disposed  at  first  to  apprehend  ;  being  involved  or  implied 
in  the  most  simple  and  fundamental  propositions  which 
occur  in  Euclid's  Elements.     When  it  is  asserted,  fur  ex- 
ample, that  '^  if  one  straight  line  falls  on  two  other  straight 
lines,  so  as  to  make  the  two  interior  angles  on  the  same 
aide  together  equal  to  two  right  angles,  these  two  straight 
lines,  though  indefinitely  produced,  will  never  meet ;" — is 
not  the  boundless  immensity  of  space  tacitly  assumed  as 
a  thing  unquestionable  ?  And  is  not  a  universal  aflSrmation 
made  with  respect  to  a  fact  which  experience  is  equally 
incompetent  to  disprove  or  to  confirm  ?  In  like  manner, 
when  it  is  said,  that  ^^  triangles  on  the  same  base,  and  be- 
tween the  same  parallels  are  equal,"  do  we  feel  ourselves 
the  less  ready  to  give  our  assent  to  the  demonstration,  if 
it  should  be  supposed,   that  the  one  triangle  is  confined 
within  the  limits  of  the  paper  before  us,  and  that  the  other, 
standing  on  the  same  base,    has   its   vertex  placed  be- 
yond the  sphere  of  the  fixed  stars  ?     Jn  various  instances, 
we  are  led,  with  a  force  equally  imperious,  to  acquiesce 
in  conclusions,  which  not  only  admit  of  no  illustration  or 
proof  from  the  perceptions  of  sense,  but  which,  at  first 
sight,  are  apt  to  stagger  and  confound  the  faculty  of  ima- 
gination.    It  is  sufficient  to  mention,  as  examples  of  this, 
the  relation  between  the  hyperbola  and  its  asymptotes ; 
and  the  still  more  obvious  truth  of  the  infinite  divisibility 
of  extension.     What  analogy  is  there  between  such  propo- 
sitions as  these,  and  that  which  announces,  that  the  mercu- 
ry in  the  Torricellian  tube  will  fall,  if  carried  up  to  the  top 
of  a  mountain ;  or  that  the  vibrations  of  a  pendulum  of  a 
given     length    will    be    performed    in   the  same    time, 
while   it   remains  in   the  same  latitude?     Were  there, 
in  reality,  that  analogy  between  mathematical  and  physi- 
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cal  propositions,  which  Beddoes  and  his  followe  s  have 
fancied,  the  equality  of  the  square  of  the  hypothenuse  of  a 
right  angled  triangle  to  the  squares  described  on  the  two 
other  sides,  and  the  proportion  of  1,  2,  3,  between  the 
cone  and  its  circumscribed  hemisphere  and  cylinder,  might, 
with  fully  as  great  propriety,  be  considered  in  the  light 
of  physical  phenomena,  as  of  geometrical  theorems:  Nor 
would  it  have  been  at  all  inconsistent  with  the  logical  unity 
of  his  work,  if  Mr.  Leslie  had  annexed  to  his  Elements 
of  Geometry,  a  scholium  concerning  the  final  causes  of 
circles  and  of  straight  lines,  similar  to  that  which,  with 
fuch  sublime  eiTect,  closes  the  Principia  of  Sir  Isaac 
Newton-'^ 


*  Id  the  course  of  my  own  experience,  I  have  met  with  one  person,  of  no 
eommou  ingenuity,  who  seemed  seriouily  disposed  to  consider  the  truths  of 
geometry  very  negrly  in  this  light.  The  person  I  allude  to  was  James  Fer- 
guson, author  of  the  justly  popular  works  on  Asti'onomy  aud  Mechanics. 
In  the  year  1768,  he  paid  a  visit  to  Edinburgh,  when  I  had  not  only  an  op- 
portunity of  attending  his  public  course  of  lectures,  but  of  frequently  enjoy- 
ing, in  private,  the  pleasure  of  his  very  interesting  conversation,  I  remeoi- 
ber  distinctly  to  have  heard  him  say,  that  he  had  more  thau  ouce  attempted 
to  study  the  Elements  of  Euclid}  but  found  himi^elf  quite  unable  to  enter 
into  that  species  of  reasoning.    The  second  proposition  of  the  first  book,  he 

mentioned  particularly  as  one  of  his  stumbling-blocks  at  the  very  outset; 

the  circuitous  process  by  which  Euclid  sets  about  an  operation  which  never 
eould  puzzle,  for  a  single  moment,  any  man  who  had  seen  a  pair  of  compas- 
ses, appearing  to  him  altogether  capricious  aud  ludicrous.  He  added,  at 
the  same  time,  that  as  there  were  various  geometrical  theorems  of  which  he 
had  daily  occasion  to  make  use,  he  had  satisfied  himself  of  their  truth,  either 
by  means  of  his  compasses  aud  scale,  or  by  some  mechanical  contrivances 
of  his  own  invention.  Of  one  of  these  I  have  still  a  perfect  recollection  )— 
his  mechanical  or  experimental  demonstratiou  of  the  47th  proposition  of  £a- 
clid's  first  Book,  by  cutting  a  card'  so  as  to  afford  aii  ocular  proof,  that  the 
squares  of  ihc  two  bides  actually  filled  the  same  space  with  the  square  of  the 
bypothenusc- 
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2.  It  jet  remains  for  me  to  say  a  few  words  upon  that 
superposition  of  triangles  which  is  the  ground-work  of  all 
onr  geometrical  reasonings  concerning  the  relations  which 
different  spaces  bear  to  one  another  in  respect  of  magni- 
tude. And  here  I  must  take  the  liberty  to  remark,  in  the 
first  place,  that  the  fact  in  question  has  been  stated  in  terms 
much  too  loose  and  incorrect  for  a  logical  argument.  When 
it  is  said,  that  '^  all  the  fundamental  theorems  which 
relate  to  the  comparison  of  triangles,  derive  their  evidence 
from  the  mere  superposition  of  the  triangles  themselves," 
it  seems  difficult,  or  rather  impossible,  to  annex  to  the  ad- 
jective  mere^  an  idea  at  all  different  from  what  would  be 
conveyed,  if  the  word  actual  were  to  be  substituted  in  its 
place  ;  more  especially,  when  we  attend  to  the  assertion 
which  immediately  follows,  that  ^^  this  mode  of  proof  is,  in 

Ta  those  who  reflect  on  the  diiadTantages  xmdcr  which  Mr.  Ferg^uson 
had  labonred  in  point  of  education,  and  on  the  early  and  exclarive  hold 
which  experimental  icience  had  taken  of  his  mind,  it  wiU  not  perhaps  seem 
altogether  nnaccountable,  that  the  refined  and  scrupulous  log^c  of  Euclid 
sboiild  have  sfmck  him  as  tedidus,  and  even  unsatisfactory,  in  comparison 
of  that  more  summary  and  palpable  evidence  on  which  his  judgment  was 
ftcoviloiiied  to  rest.  Considering,  however,  the  gjeat  number  of  yean  which 
haTe  elapsed  since  this  conversation  took  place,  I  should  have  hesitated 
about  recording,  solely  on  my  own  testimony,  a  fact  so  singular  with  re- 
•pe<A  to  so  distinguished  a  man,  if  I  had  not  lately  found,  from  Dr.  Hutton's 
MatlMmatlcal  Dictionary,  that  A«  also  had  heard  from  Mr.  Ferguson's  mouth, 
the  iBoat  important  of  those  particulars  which  I  have  now  stated ;  and  of 
which  my  own  recollection  is  probably  the  more  lively  and  circumstantiai, 
in  coQseqnence  of  the  very  early  period  of  my  life  when  they  fell  under  my 
notice. 

^  Mr  -Ferguson^s  general  mathematical  knowledge  (says  Dr.  Hutton)  was 

little  or  nothing.  Of  algebra,  he  understood  little  more  than  the  notation  j 
and  he  has  often  told  me  he  could  never  demonstrate  one  proposition  inEuclid's 
Elements ;  his  constant  method  being  to  satisfy  himself,  as  to  the  truth  of 
any  problem,  with  a  measurement  by  scale  and  compasses."  (ffvtfon"* 
Maikematical  and  Pkilo$ophical  Dictwnaryy  Article,  Ferguson.) 
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reality,  nothing  but  an  ultimate  appeal,  thous;h  of  the  easi- 
est and  most  familiar  kind,  to  external  observation.**  But 
if  this  be,  in  truth,  the  sense  in  which  we  are  to  interpret  the 
statement  quoted  above,  (and  I  cannot  conceive  any  other 
interpretation  of  which  it  admits,)  it  must  appear  obvious, 
upon  the  slightest  reflection,  that  the  statement  proceeds 
upon  a  total  misapprehension  of  the  principle  of  svperpo- 
sition  ;  inasmuch  as  it  is  not  to  an  actual  or  mere  super- 
position, but  to  an  imaginary  or  ideal  one,  that  any  appeal 
is  ever  made  by  the  geometer.  Between  these  two 
modes  of  proof,  the  difference  is  not  only  wide,  but  radi- 
cal and  essential.  The  one  would,  indeed,  level  geome- 
try with  physics,  in  point  of  evidence,  by  building  the 
whole  of  its  reasonings  on  a  fact  ascertained  by  mecha- 
nical measurement :  The  other  is  addressed  to  the  under- 
standing, and  to  the  understanding  alone,  and  is  as  rigor- 
ously conclusive  as  it  is  possible  for  demonstration  to  be.^ 

*  The  same  remark  was,  more  than  fifty  years  ago,  made  by  D^AIembert, 
in  reply  to  some  mathematicians  on  the  Continent,  who,  it  would  appear* 
had  then  adopted  a  paradox  very  nearly  approaching  to  that  which  1  an 
DOW  combating.  '*  Lc  principie  de  la  superposition  n*cst  point,  comma  ToDt 
pr^tendu  plusieurs  g^metros,  nne  m^thode  de  d^montrer  pen  ezacte  et 
purement  m^chanique.  La  snperposition,  telle  que  les  math^maticicns  1ft 
coD^oivcnt,  ne  consiste  pas  k  appliquer  grossidrement  nne  figure  smr  use 
autre,  pour  juger  par  les  yeux  de  leur  ^lit£  ou  de  leur  difierence,  comme 
un  oubrier  applique  son  pi£  snr  une  ligne  pour  la  mcsurer  ;  elle  consiste  i 
imaginer  une  figure  transports  siir  une  autre,  et  k  conclure  dc  T^galit^ 
suppose  de  certaines  parties  de  deux  figures,  la  coincidence  de  ces  partiei 
cntr^elles,  et  de  leur  coincidence  la  coincidence  du  reste :  d'oh  r^ulte  Tegft- 
\it6  et  la  similitude  parfaites  des  figures  enti^tes.** 

About  a  century  before  the  time  when  D^AIembert  wrote  these  obaerra- 
tions,  a  similar  Tiew  of  the  subject  was  taken  by  Dr.  Barrow,  a  writer  wbo^ 
like  D'Alembert,  added  to  the  skill  and  orifpnality  of  an  inventive  matbcm- 
tician,  the  most  refined,  and,  at  the  same  time,  the  justest  ideas 
the  theory  of  those  intellectual  proceflsea  which  are  nibaerfiait  to 


/- 
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That  the  reasoning  employed  by  Euclid  in  proof  of  the 
fourth  proposition  of  his  first  book  is  completely  demon-' 
Mtrativey  will  be  readily  granted  by  those  who  compare  its 
different  steps  with  the  conclusions  to  which  we  were  for- 
merly led,  when  treating  of  the  nature  of  mathematical 
demonstration.  In  none  of  these  steps  is  any  appeal  made 
to  facts  resting  on  the  evidence  of  sense,  nor  indeed  to 
any  facts  whatever.  The  constant  appeal  is  to  the  defi- 
nition of  equality."*  "  Let  the  triangle  ABC  (says 
Euclid)  be  applied  to  the  triangle  D  E  F ;  the  point  A  to 
the  point  D,  and  the  straight  line  A  B  to  the  straight  line 
D  E  ;  the  point  B  will  coincide  with  the  point  £^  be- 

■ttdcal  reasonings— ^Unde  merits  vir  acutiwimusWillebrordaB  Sncllius  la* 
eokntissimum  appcllat  gcometria;  supellectilis  instnimentum  banc  ipsam 
§^  Affile  a- tf.  Earn  ipitur  in  demonitrcttionibas  mathematicU  qui  fattidiunt 
if  rafpuim/,  ut  mechanics  critssitudinu  ac  AVToisfytAt  tdiquid  redoleniemf 
ipiisHmam  geomeiria  hoMin  labefaciare  student ;  tut  imprudenier  eifnutra. 
Nam  §^atff*oa-lf  gcometrne  suam  non  manu  sed  nientc  perag^unt,  non  ocuU 
■cnsuy  8cd  anlmi  judicio  testimant.  Supponunt  (id  quod  nulla  manus  pnes- 
tare,  nnllua  seusus  discernere  valet)  accuratam  et  perfectam  congrucntlam, 
ex  edque  suppositii  justa-s  et  logicas  eliciunt  conf(cqnentia8.  Nullas  Mc  re- 
golsp,  circini,  Tel  norms  usus,  nnllus  brachiorum  labor,  aut  latenim  con- 
tention rationis  totnm  opus,  artificium  ct  macbinatlo  est ;  nil  mechanicam 
aiqiieiis  AuritfytAf  exigitur ;  nil,  inqnam,  mecbanlcum,  niii  quatcnua  omnk 
magnitndo  sit  aliquo  modo  materiie  involuta,  sensibus  exposita,  Tisibilis  et 
ptipabilis,  sic  ut  quod  mens  intelligl  jubet,  id  manus  qua  dantenus  cxequi 
poarif,  et  contemplationem  praxis  utcunque  conetur  a^mulari.  Qnse  tamen 
tuitatio  geometricee  demonstrationis  robnr  ac  dignitatem  nedum  non  infirmat 
aat  deprimit,  at  Talidius  constabilit,  et  atoUit  altius,**  &c.  LectUmet  Maihe- 
moAiMP,  Lect.III. 

*  It  -wts  before  obserred  (seep.  160)  tbat  Euclid*s  eightb  (axUm,  magnU 
fudcM  triUdk  coincide  with  each  other  are  equdt)  ongbt,  in  point  of  logical 
rigour,  to  luiTe  been  stated  in  the  form  of  a  definition.  In  onr  present  argu- 
Bcnt,  bowever,  it  is  not  of  material  consequence  whether  this  criticism  be 
adopted  or  not.  Whetherwe  consider  the  proposition  in  question  in  the  light 
af  an  azkmi'or  of  a  de6nitioii,  It  is  eqnally  evident  that  it  does  not  express 
■/SmC  aMcrtalned  by  obaernrtioa  or  bj  «ai:pcriiBait. 
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cause  A  B  is  equal  to  D  E.  And  A  B  coiocidiDg  with 
D  F,  A  C  will  coiocide  with  D  F,  because  the  at^le  B  A 
C  is  equal  to- the  angle  E  D  F."  A  similar  remark  will 
be  found  to  apply  to  every  remainiog  step  of  the  reason* 
ing ;  and,  therefore,  this  reasoning  possesses  the  peculiar 
characteristic  which  distinguishes  mathematical  evidence 
from  that  of  all  the  other  sciences,— that  it  rests  whollj 
on  hypotheses  and  definitionsj  and  in  no  respect  upon  any 
statement  of  facts,  true  or  false.  The  ideas,  indeed,  of 
extension  of  a  triangle,  and  of  equality,  presuppose  th* 
exercise  of  our  senses.  Nay,  the  very  idea  of  supsrfosV' 
lion  involves  that  of  motion^  and  consequently  (aa  the 
parts  of  space  are  immoveable)  of  a  material  triangle* 
But  where  is  there  any  thing  analogous  in  all  this,  to  thoae 
sensible  facts,  which  are  the  principles  of  our  reasoning 
in  physics ;  and  which,  according  as  they  have  been  ac* 
cnrately  or  inaccurately  ascertained,  determine  the  accu- 
racy or  inaccuracy  of  our  conclusions  ?  The  material  tri- 
angle itself,  as  conceived  by  the  mathematician,  is  the  ob* 
ject,  not  of  sense,  but  of  intellect.  It  is  not  an  actual 
mea^surty  liable  to  expansion  or  contraction,  from  the  influ- 
ence of  heat  or  of  cold  ;  nor  does  it  require,  in  the  ideal  use 
which  is  made  of  it  by  the  student,  the  slightest  address  of 
band  or  nicety  of  eye.  Even  in  explaining  the  demon* 
stration,  for  the  first  time,  to  a  pupil,  how  slender  soever 
his  capacity  might  be,  I  do  not  believe  that  any  teacher 
ever  thought  of  illustrating  its  meaning  by  the  actual  ap- 
plication of  the  one  triangle  to  the  other.  No  teacher, 
at  least,  would  do  so,  who  had  formed  correct  notions  of 
the  nature  of  mathematical  science. 

If  the  justness  of  these  remarks  be  admitted,  ttje  demon- 
srtation  in  question  must  be  allowed  to  be  as  well  entitled 
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to  the  name,  as  any  other  which  the  mathematician  can 
produce  ;  for  as  our  conclusions  relative  to  the  properties 
of  the  circle  (considered  in  the  light  of  hypothetical  theo- 
rems) are  not  the  less  rigorously  and  necessarily  true, 
that  no  material  circle  may  any  where  exist  corresponding 
exactly  to  the  definition  of  that  figure,  so  the  proof  giyen 
by  Euclid  of  the  fourth  proposition,  would  not  be  the  less 
demonstrative,  although  our  senses  were  incomparably  less 
acute  than  they  are,  and  although  no  material  triangle  con- 
tinued of  the  same  maicnitude  for  a  single  instant.  Indeed, 
when  we  have  once  acquired  the  ideas  of  equality  and  of 
a  coounon  measure,  our  mathematical  conclusions  would 
not  be  in  the  least  affected,  if  all  the  bodies  in  the  uni- 
verse should  vanquish  into  nothing. 

To  many  of  my  readers,  I  am  perfectly  aware,  the  fore- 
going remarks  will  be  apt  io  appear  tedious  and  superflu- 
ous. My  only  apology  for  the  length  to  which  they  have 
extended  is,  my  respect  for  the  talents  and  learning  of 
some  of  those  writers  who  have  lent  the  sanction  of  their 
authority  to  the  logical  errors  which  I  have  been  endea- 
Touring  to  correct ;  and  the  obvious  inconsistency  of 
these  conclusions  with  the  doctrine  concerning  the  cha- 
racteristics of  mathematical  or  demonstrative  evidence, 
which  it  was  the  chief  object  of  this  section  to  establish.''^ 

*  TUs  doctrine  is  concisely  and  clearly  stated  by  a  writer,  whose  ttcuim 
wtd  origfinal,  though  very  eccentric  ^nlus,  seldom  fails  to  redeem  his  wild- 
eit  paradoxes  by  the  new  ligphts  which  he  strikes  out  in  defending  them." 
^  DeuMMHtratio  est  syllogismiis  vel  syllogismomm  series  A  nominum  deSni- 
tkmUras  nsque  ad  conclnsionem  nltimam  derivata.**  Comyuiaiio  $ite  LogL" 
CO,  cap.  6. 

It  will  not,  I  trust,  be  inferred,  from  my  having  adopted,  in  the  words  oC 
HoUies,  this  detached  proposition,  that  I  am  disposed  to  sanction  any  one  of 

thoie  conclmioiis  which  hare  been  commoiUy  jnfipefetftobecQiuieGtcdwith 

A  a 
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SECTION  IV. 

Of  our  Reasonings  concerning  Probable  or  Contingent 

Truths. 


I. 


Narrow  Field  of  demonstrative  Evidence. — Of  demon- 
strative Kmdence^  when  combined  with  that  q/*  Srnsk,  a^ 
in  Practical  Oeometry  ;  and  with  those  of  Sense  and  of 
iifDucTioN,  as  in  the  Mechanical  Philosophy. — Re- 
marks on  a  Fundamental  Law  of  Belief  involved  in 
all  our  Reasonings  concerning  Contingent  Truths. 

If  the  account  vhicfa  has  been  given  of  the  nature  of 
demonstrative  evidence  be  admitted,  the  province  over 
which  it  extends  must  be  limited  almost  entirely  to  the  ob- 
jects of  pure  mathematics.     A  science  perfectly  analo- 


it,  in  the  mind  of  the  author : — I  say,  suppoted^  because  I  am  by  no  means 

satisfied,  (notwithstanding  the  loose  and  ung^uardcd  numucr  in  which  he  ha5 

stated  some  of  his  logical  opinions)  that  justice  has  been  done  to  his  Ticwg 
and  motiTcs  in  ihu  part  of  his  works.    My  own  notions  on  the  subject  of 

CTidence  in  funeral,  will  be  sufficiently  unfolded  in  the  progrcis  of  my  spe- 

calations.  In  the  meantime,  to  prevent  the  possibility  of  any  misapprehension 

of  my  meaning:,  I  think  it  proper  once  more  to  remark,  that  the  dcBnitiMi 

of  Hobbes,  quoted  above,  is  to  be  understood  (according  to  my  intcrpreta- 

tion  of  it)  as  applying  solely  to  the  word  denumgtraiion  in  pure  matlieiliatioK. 

The  extension  of  the  same  term  by  Dr.  Clarke  and  others,  to 

which  they  have  for  their  object,  not  conditional  or  bypotheticaly  .bat,| 

lute  truth,  appears  to  me  to  have  been  attended  with 

nicnoies,  which  these  excellent  authors  did  not  foresee.    Of  tiie^ 

HonM  with  which  Aristotle  has  attempted  to  fortify  JUi 

4hall  afterwards  have  occasion  to  examine  the 
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gouB  to  this,  in  point  of  evidence,  may  indeed  be  con- 
ceived (as  I  have  already  remarked)  to  consist  of  a  series 
of  propositions  relating  to  moral,  to  political,  or  to  physi- 
cal subjects,  but  as  it  could  answer  no  other  purpose  than 
to  display  the  ingenuity  of  the  inventor,  hardly  any  thing 
of  the  kind  has  been  hitherto  attempted.  The  only  ex- 
ception which  I  can  think  of,  occurs  in  the  speculations  for- 
merly mentioned  under  the  title  of  theoretical  mechanics. 

But  if  the  field  of  mathematical  demonstration  be  limit- 
ed entirely  to  hypothetical  or  conditional  truths,  whence 
(it  may  be  asked)  arises  the  extensive  and  the  various 
utility  of  mathematical  knowledge,  in  our  physical  re- 
searches, and  in  the  arts  of  life  ?  The  answer,  I  appre- 
hend, is  to  be  found  in  certain  peculiarities  of  those  ob- 
jects to  which  the  suppositions  of  the  mathematician  are 
confined ;  in  consequence  of  which  peculiarities,  real 
combinations  of  circumstances  may  fall  under  the  exami- 
nation of  our  senses,  approximating  far  more  nearly  to 
what  his  definitions  describe,  than  is  to  be  expected  in 


Tile  char^  of  unlimited  scepticism  brought  against  Hobbcs,  has,  in  my 
opinioii,  been  occasioned,  partly  by  his  neglecting  to  draw  the  line  between 
abaolote  and  hypothetical  truth,  and  partly  by  his  applying  the  word  de- 
momdraiUm  to  our  reasonings  in  other  sciences  as  well  as  in  mathematics. 
To  these  causes  may  perhaps  be  added,  the  offence  which  his  logical  writings 
most  have  given  to  the  Realists  of  his  time. 

It  is  not,  however,  to  Realists  alone,  that  the  charge  has  been  confined. 
Leibnitz  himself  has  g^ven  some  countenance  to  it,  in  a  dissertation  prefixed 
to  a  wofk  of  Marius  NizoUus ',  and  Brucker,  in  referring  to  this  dissertation, 
has  aggravated  not  a  little  the  censure  of  Hobbes,  which  it  seems  to  contain. 
^^  Quin  si  illustrem  Leibnitzium  audimus,  Hobbesius  quoque  iuter  nominales 
referendus  est,  earn  ob  causam,  quod  iptto  Occauut  nominalior^  rerum  verita- 
tem  dieat  in  nominibus  consistere,  ac,  quod,  majus  est,  pcnderc  ab  arbitrio  hn- 
jnano.''    Hittor.  Philoiopk.  de  Idei*^  p.  209.  Augusta:  Vin^corum,  1733. 
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anj  other  theoretical  process  of  the  human  mind.  Hence 
a  corresponding  coincidence  between  his  abstract  conclu- 
sions, and  those  facts  in  practical  geometry  and  in  phy- 
sics which  they  help  him  to  ascertain. 

For  the  more  complete  illustration  of  this  subject,  it 
may  be  observed,  in  the  first  place,  that  «Uhough  the  pe- 
culiar force  of  that  reasoning  which  is  properly  called  tun- 
ihematicalf  depends  on  the  circumstance  of  its  principles 
being  hypothetical,  yet  if,  in  any  instance,  the  supposition 
could  be  ascertained  as  actually  existing,  the  conclusion 
might,  with  the  very  same  certainty,  be  applied.  If  I  were 
satisfied,  for  example,  that  in  a  particular  circle  drawn  oo 
paper,  all  the  radii  were  ei^etly  equal,  every  property 
which  Euclid  has  demonstrated  of  that  curve  might  be 
confidently  affirmed  to  belong  to  this  diagram.  As  tlie 
thing,  however,  here  supposed,  is  rendered  impossible  by 
the  imperfection  of  our  senses,  the  truths  of  geometry  can 
never,  in  their  practical  applications,  possess  demorusira- 
tive  evidence  ;  but  only  that  kind  of  evidence  which  our 
organs  of  perception  enable  us  to  obtain. 

But  although,  in  the  practical  applications  of  mathema- 
tics, the  evidence  of  our  conclusions  differs  essentially 
from  that  which  belongs  to  the  truths  investigated  in  the 
theory,  it  does  not  therefore  follow,  that  these  conclu- 
sions are  the  less  important.  In  proportion  to  the  accura- 
cy of  our  data  will  be  that  of  all  our  subsequent  deduc- 
tions ;  and  it  fortunately  happens,  that  the  same  imper- 
fections of  sense  which  limit  what  is  physically  attainable 
in  the  former,  limit  also,  to  the  very  same  extent,  what  if 
practically  useful  in  the  latter.  The  astonishing preciiioB 
which  the  mechanical  ingenuity  of  modem  timet  htf  fir- 
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CD  to  mathematical  inBtrttmeDts,  has,  in  fact,  communica- 
ted a  nicetj  to  the  reauItB  of  practical  geometry,  beyond 
the  ordinary  demands  of  human  life,  and  far  beyond  the 
most  sanguine  anticipations  of  our  forefathers.^ 

This  remarkable,  and  indeed  singular  coincidence  of 
propositions  purely  hypothetical,  with  facts  which  fall  un- 
der the  examination'  of  our  senses,  is  owing,  as  I  already 
hinted,  to  the  peculiar  nature  of  the  objects  about  which 
mathematics  is  conversant ;  and  to  the  opportunity  which 
we  have  (in  consequence  of  that  mensurabiliiyf  which 

*  See  k  very  interesting:  and  able  article,  in  the  fifth  Toliune  of  the  Edin. 
hnrgfa  Review,  on  Colonel  Madge's  account  of  the  operatioua  carried  on 
for  accomplishing:  a  trig;ononictrical  survey  of  Eiiji^land  and  Wales.  I  can- 
Bot  deny  myself  the  pleasure  of  quoting:  a  few  sentences. 

"In two  distances  that  were  dednccd  from  sets  of  triangles,  the  one  mea> 
■nred  by  General  Roy  in  1787,  the  other  by  Major  Mudge  in  17{>4,  one  of 
S4.133  milea,  and  the  other  ot  ;M.68b,  the  two  lueanunM  a^rec  within  a  fool 
as  to  the  first  distance,  and  16  inches  as  to  the  secoud.  Such  an  asrnc- 
ment,  where  the  obsen'ers  and  the  instruments  were  both  diflTrren;,  where 
the  lines  measured  wore  of  such  extent,  and  deduced  tVoni  such  a 
variety  of  data^  is  probably  without  any  other  example.  OHucidcuccs  of 
this  sort  are  frequent  in  tlic  trigt>nometrical  survey,  and  prove  how  much 
more  8:ood  instruments,  used  by  skilful  and  attentive  obHervers,  arc  capa> 
ble  of  performing,  than  the  most  sanguine  theorist  could  have  ever  ventured 
to  foretell. — 

**  It  is  curious  to  compare  the  early  essays  of  practical  geometry  with  the 
perfection  to  which  its  operations  have  now  reached,  and  to  consicu^r  that, 
while  the  artist  had  made  so  little  progress,  the  theoribt  had  rcaclie  J  many 
of  the  snblimest  heights  of  mathematical  speculation ;  that  the  latter  had 
foand  out  the  area  of  the  circle,  and  calculated  its  circumference  to  more 
tliui  a  hundred  places  of  decimals,  when  the  fbrmer  conid  hardly  divide  an 
arch  into  minutes  of  a  d^gpree ;  and  that  many  excellent  treatises  had  been 
written  on  the  properties  of  curve  lines,  before  a  straiglit  Hue  of  consif'.ora- 
Me  length  had  ever  been  carefully  drawn,  or  exactly  measured  on  the  sur- 

(lue  of  tfiv  earth  r 

t8eeB0Ce(G.) 
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belongs  to  all  of  ihem)  of  adjusting,  n'itli  a  degree  of  ac- 
curacy approximating  nearly  to  the  truth,  tfac  data  from 
which  we  are  to  reason  in  our  practical  operations,  to 
those  which  are  assumed  in  our  theory.  The  only  affec- 
tions of  matter  which  these  objects  comprehend  are  ex- 
tension and  figure;  affections  which  matter  possesses  in 
common  with  space,  and  which  may  therefore  be  separa- 
ted in  fact,  as  well  as  abstracted  in  thought,  from  all  its 
other  sensible  qualities.  In  examining,  accordingly,  the 
relations  of  quantity  connected  with  these  affections,  we 
are  not  liable  to  be  disturbed  by  those  physical  accidents, 
which,  in  the  other  applications  of  mathematical  science, 
necessarily  render  the  result,  more  or  less,  at  variance 
with  the  theory.  In  measuring  the  height  of  a  mountain, 
or  in  the  survey  of  a  country,  if  we  are  at  due  pains  in  as- 
certaining our  data,  and  if  we  reason  from  them  with  mathe- 
matical strictness,  the  result  may  be  depended  on  as  ac- 
curate within  very  narrow  limits ;  and  as  there  is  nothing 
but  the  incorrectness  of  our  data  by  which  the  result  can 
be  vitiated,  the  limits  of  possible  error  may  themselves 
be  assigned.  But,  in  the  simplest  applications  of  mathe- 
matics to  mechanics  or  to  physics,  the  abstractions  which 
arc  necessary  in  the  theory,  must  always  leave  out  cir- 
i:umstances  which  are  essentially  connected  with  the  ef- 
fect. In  demonstrating,  for  example,  the  property  of  the 
lever,  we  abstract  entirely  from  its  own  weight,  and  con- 
sider it  as  an  inflexible  mathematical  line  ; — suppositions 
with  which  the  fact  cannot  possibly  correspond  ;  and  for 
which,  of  course,  allowances  (which  nothing  but  physical 
experience  can  enable  us  to  judge  of,)  must  be  made  in 
practice.* 

•  >ec  note  (II.' 
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Next  to  practical  gtomdrjff  properly  so  called,  one  of 
the  easiest  applications  of  mathematical  theory  occurs  in 
those  branches  of  optics  which  are  distinguished  by  the 
name  of  catoptrics  and  dioptrics.  In  these,  the  physical 
principles  from  which  we  reason  are  few  and  precisely  de- 
finite, and  the  rest  of  the  process  is  as  purely  geometrical 
as  the  Elements  of  Euclid. 

In  that  part  of  astronomy,  too,  which  relates  solely  to 
the  phenomena,  without  any  consideration  of  physical 
causes,  our  reasonings  are  purely  geometrical.  The  data 
indeed  on  which  we  proceed  must  have  been  previously 
ascertained  by  observation ;  but  the  inferences  we  draw 
from  these  are  connected  with  them  by  mathematical  de- 
monstration, and  are'accessible  to  all  who  are  acquainted 
with  the  theory  of  spherics. 

In  physical  astronomy,  the  law  of  gravitation  becomes 
also  a  principle  or  datum  in  our  reasonings;  but  as 
in  the  celestial  phenomena,  it  is  disengaged  from  the  ef- 
fects of  the  various  other  causes  which  are  combined  with 
it  near  the  surface  of  our  planet,  this  branch  of  physics, 
as  it  is  of  all  the  most  sublime  and  comprehensive  in  its 
objects,  so  it  seems,  in  a  greater  degree  than  any  other, 
to  open  a  fair  and  advantageous  field  for^mathematical  in- 
genuity. 

In  the  instances  which  have  been  last  mentioned,  the 
evidence  of  our  conclusions  resolves  ultimately  not  only 
into  that  of  sense,  but  into  another  law  of  belief  formerly 
mentioned;  that  which  leads  us  to  expect  the  continu- 
ance, in  future,  of  the  established  order  of  fphysical  phe- 
Bomeoa.    A  very  striking  illustration  of  this  presents  if- 
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self  in  the  computations  of  the  astronomer ;  on  the  faith 
of  which  he  predicts,  with  the  most  perfect  assurance, 
many  centuries  before  they  happen,  the  appearances 
which  the  heavenly  bodies  are  to  exhibit.  The  same  fact 
is  assumed  in  ail  our  conclusions  in  natural  philosophy ; 
and  something  extremely  analogous  to  it  in  all  our  conclu- 
aions  concerning  human  affairs.  They  relate,  in  both  ca- 
ses, not  to  necessary  connexions,  but  to  probable  or  con- 
tingent events ;  of  which  (how  confidently  soever  we  may 
expect  them  to  take  place,)  the  failure  is  by  no  means 
perceived  to  be  impossible.  Such  conclusions,  therefore, 
differ  essealially  from  those  to  which  we  are  led  by  the 
demonstrations  of  pure  mathematics,  which  not  only  com- 
mand our  assent  to  the  theorems  they  establish,  but  sa- 
tisfy  us  that  the  contrary  suppositions  are  absurd. 

These  examples  may  suffice  to  convey  a  general  idea 
of  the  distinction  between  demonstrative  and  probable 
evidence ;  and  I  purposely  borrowed  them  from  sciences 
where  the  two  are  brought  into  immediate  contrast  with 
each  other,  and  where  the  authority  of  both  has  hitherto 
been  equally  undisputed. 

Before  prosecuting  any  farther  the  subject  of  proba- 
ble evidence,  some  attention  seems  to  be  due,  in  the  first 
place,  to  the  grounds  of  that  fundamental  supposition  on 
which  it  proceeds, — the  stability  of  the  order  of  nature- 
Of  this  important  subject,  accordingly,  I  propose  to  treat 
at  some  length. 
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II. 


CofUinuaiion  of  the  Su&jed.— »0/*  thai  Permmwnce  or 
SiabilUy  in  the  Order  of  Naiurej  which  is  prencppo- 
8td  in  our  Reasonings  concerning  Contingent  Truths. 

I  HAVE  already  taken  notice  of  a  remarkable  principle 
of  the  mind,  (whether  coeval  with  the  first  exerci^r  of  its 
powers,  or  the  gradual  result  of  habit,  it  is  not  at  present 
material  to  inquire,)  in  consequence  of  which,  we  are  irre* 
sistibly  led  to  applj  to  future  events  the  results  of  our 
past  experience.  In  again  resuming  the  subject,  I  do  not 
mean  to  add  any  thing  to  what  was  then  stated  concern* 
ing  the  origin  or  the  nature  of  this  principle ;  but  shall 
confine  myself  to  a  few  reflections  on  that  established  or- 
der in  the  succession  of  events,  which  it  unconsciously 
assumes  as  a  fact ;  and  which,  if  it  were  not  real,  would 
render  human  life  a  continued  series  of  errors  and  disap- 
pointments. In  any  incidental  remarks  that  may  occur 
on  the  principle  itself,  I  shall  consider  its  existence  as  a 
tiling  universally  acknowledged,  and  shall  direct  my  at- 
tention chiefly  to  its  practical  effects ; — effects  which  will 
be  found  to  extend  equally  to  the  theories  of  the  learned, 
and  to  the  prejudices  of  the  vulgar.  The  question  with 
regard  to  its  origin  is,  in  truth,  a  problem  of  mere  curiosi- 
ty ;  for  of  its  actual  influence  on  our  belief,  and  on  our 
conduct,  no  doubts  have  been  suggested  by  the  most 

■copticai  writers. 
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Before  entering,  however,  upon  the  following  argument, 
it  may  not  be  superfluous  to  observe,  with  respect  to 
this  expectation,  that,  in  whatever  manner  it  at  first  ari- 
fes,  it  cannot  fail  to  be  mightily  confirmed  and  strength- 
ened by  habits  of  scientific  research ;  the  tendency  of 
which  is  to  familiarize  us  more  and  more  with  the  sim-* 
plicity  and  the  uniformity  of  physical  laws,  by  gradually 
reconciling  with  them,  as  our  knowledge  extends,  those 
phenomena  which  we  had  previously  been  disposed  to 
consider  in  the  light  of  exceptions.  It  is  thus  that,  when 
due  allowances  are  made  for  the  different  circumstances 
of  the  two  events,  the  ascent  of  smoke  appears  to  be  no 
less  a  proof  of  the  law  of  gravita^n  than  the  fall  of  a 
atone*  This  simplification  and  generalization  of  the  laws 
of  nature  n  one  of  the  greatest  pleasures  which  philoso- 
phy yields ;  and  the  growing  confidence  with  which  it  is 
anticipated,  forms  one  of  the  chief  mcentives  to  philoso- 
phical pursuits.  Few  experiments,  perhaps,  in  physics, 
aSbrd  more  exquisite  delight  to  the  novice,  or  throw  a 
stronger  light  on  the  nature  and  object  of  that  science, 
than  when  he  sees,  for  the  first  time,  the  guinea  and  the 
feather  drop  together  in  the  exhausted  receiver. 

In  the  language  of  modern  science,  the  established  or- 
der in  the  succession  of  physical  events  is  commonly  re- 
ferred (by  a  sort  of  figure  or  metaphor)  to  the  general  lam 
of  nature-  It  is  a  mode  of  speaking  extremely  conve- 
nient from  its  conciseness,  but  is  apt  to  suggest  to  the  fan- 
cy a  groundless,  and  indeed  absurd  analogy  between  the 
material  and  the  moral  worlds.  As  the  order  of  societ}- 
results  from  the  laws  prescribed  by  the  legislator,  so  the 
order  of  the  universe  is  conceived  to  result  from  certaia 
laws  established  by  the  Deity.     Thus,  it  is  customary  to 
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say,  that  the  fall  of  heavy  bodies  towards  the  earth's  sur- 
face, the  ebbing  and  flowing  of  the  sea,  and  the  motions  of 
the  planets  in  their  orbits,  are  consequences  of  the  law  of 
graTitation.  But  although,  in  one  sense,  this  may  be 
abundantly  accurate,  it  ought  always  to  be  kept  in  view, 
that  it  is  not  a  literal  but  a  metaphorical  statement  of  the 
truth ;  a  statement  somewhat  analogous  to  that  poetical 
expression  in  the  sacred  writings,  in  which  God  is  said 
^  to  have  given  his  decree  to  the  seas,  that  they  should 
not  pass  his  commandment."  In  those  political  associa* 
tions  from  which  the  metaphor  is  borrowed,  the  laws  are 
addressed  to  rational  and  voluntary  agents,  who  are  able 
to  comprehend  their  meaning,  and  to  regulate  their  con- 
duct accordingly ;  whereas,  in  the  material  universe,  the 
subjects  of  our  observation  are  understood  by  all  men  to 
be  unconscious  and  passive,  (that  is,  are  understood  to 
be  unchangeable  in  their  state,  without  the  influence  of 
some  foreign  and  external  force)  and  consequently  the  or^ 
der  so  admirably  maintained,  amidst  all  the  various  chaih 
ges  which  they  actually  undergo,  not  only  implies  ifUelli' 
gence  in  its  first  conception,  but  implies,  in  its  continued 
existence,  the  incessant  agency  of  power^  executing  the 
purposes  of  wise  design.  If  the  word  law,  therefore,  be, 
in  such  instances,  literally  interpreted,  it  must  mean  a  uni- 
form mode  of  operation,  prescribed  by  the  Deity  to  himr 
self;  and  it  has  accordingly  been  explained  in  this  sense 
by  some  of  our  best  philosophical  writers,  particularly  by 
Dr.  Clarke.^     In  employing,  however,  the  word  with  an 

^SoUkewiaeHalley,  Id  his  Latin  venes  prefixed  to  Newton^s  Prindfia: 

**  En  tibi  Dorma  poll,  et  dive  iibremiDa  molif, 

Conputut  en  Jovis;  tX  ^uat,  dum  primordia  renm 
Pangeretf  emmtpartns  Ugee  vtoiore  Crtulvr 
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'  exelu8iv«  reference  to  eiqperiaieRtiil  philotophjr,  it  is  more 
correctljr  logical  to  consider  it  as  merely  a  Btatemeot  of 
•ome  general  fact  with  respect  to  the  order  of  nature ;«-« 
fcct  which  has  been  foand  to  hold  uniformly  in  our  past 
experience,  and  on  the  continuance  of  which,  in  future, 
the  constitution  of  our  mind  determines  hb  confidently  to 
rely. 

After  what  has  been  already  said,  it  is  hardly  necessary 
to  take  notice  of  the  absurdity  of  that  opinion,  or  rather 
of  that  mode  of  speaking,  which  seems  to  refer  the  order 
of  the  aniverse  to  general  lanfs  operating  as  efficient  cat^ 
see.  Absurd,  however,  as  it  is,  there  is  reason  to  suspect, 
that  it  has,  with  many,  had  the  effect  of  keeping  the 
Deity  out  of  view,  while  they  were  studying, his  works. 
To  an  incautious  use  of  the  same  very  equivocal  phrase, 
may  be  traced  the  bewildering  obscurity  in  the  specula- 
tions of  some  eminent  French  writers,  concerning  its  meta- 
physical import.  Even  the  great  Montesquieu,  in  the  very 
first  chapter  of  his  principal  work,  has  lost  himself  in  t 
fruitless  attempt  to  explain  its  meaning,  when,  by  a  sira- 
pie  statement  ol  the  essential  distinction  between  its  lite- 
ral and  its  metaphorical  acceptations,  he  might  have  at 
once  cleared  up  the  mystery.  After  telling  us  that 
*^  laws,  in  their  most  extensive  signification,  arc  the  neces- 
sary relations  {les  rapports  ntcessaires)  which  arise  from 
the  nature  of  things,  and  that,  in  this  sense,  all  beings 
have  their  laws ; — that  the  Deity  has  his  laws ;  the  mate- 
rial world  its  laws ;  intelligences  superior  to  man  their 
laws;  the  brutes  their  laws;  man  his  laws;*' — he  pro- 
ceeds to  remark,  *'  That  the  moral  world  is  far  from  being 
so  well  governed  as  the  material ;  for  the  former,  al- 
though it  has  its  laws,  which  are  invariable,  does  not  oir 
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serve  theie  laws  so  constantlj  ai  Ike  latter.''  It  it  evi- 
deat  tliat  this  remark  derives  whatever  plausibilitj  it  pos* 
sesses  frooi  a  play  upon  words;  from  confoiuidiog  moral 
laws  with  physical  /  .  or,  in  plainer  terms,  from  confound* 
iDg  laws  wbich  are  addressed  by  a  legislator  to  intelligent 
beings,  with  those  general  conclusions  concerning  the  es* 
tablished  order  of  the  universe,  to  which,  when  legitimate* 
Ij  inferred  from  an  induction  sufficiently  extensive,  philo- 
sophers have  metaphorically  applied  the  title  of  Laws  of 
Nature,  In  the  one  case,  the  conformity  of  the  law  with 
the  nature  of  things,  does  not  at  all  depend  on  its  being 
observed  or  not,  but  on  the  reasonableness  and  moral  ob- 
ligation of  the  law.  In  the  other  case,  the  very  definition 
of  the  word  law  supposes  that  it  applies  universally ;  in- 
somuch that,  if  it  failed  in  one  single  instance,  it  would 
cease  to  be  a  law.  It  is,  therefore,  a  mere  quibble  to  say, 
that  the  laws  of  the  material  world  are  better  observed 
than  those  of  the  moral ;  the  meaning  of  the  word  lawy  in 
the  two  cases  to  which  it  is  here  applied,  being  so  totally 
different,  as  to  render  the  comparison  or  contrast,  in  the 
statement  of  which  it  is  involved,  altogether  illusory  and 
aophbtical.  Indeed,  nothing  more  is  necessary  to  strip 
the  proposition  of  every  semblance  of  plausibility,  but  an 
attention  to  this  verbal  ambiguity."^ 

*  I  do  not  recoUect  any  inatenct  in  the  writings  uf  BIonteKi«ieu,  where 
he  has  reasoned  more  Tagooly  than  in  this  chapter;  and  yet  I  am  inclined 
to  believe,  that  few  chapters  in  the  Spirit  qf  LawM  have  been  more  admi- 
red. **  Montesquieu  (says  a  Frendi  writer)  paroiasoit  A  Thomas  le  premier 
des  ^crinnns,  pow  la  force  et  r^teudne  des  id^es,  pour  Is  multitude,  1apro> 
fondeur,  la  nouveautd  des  rapports.  II  est  incroyable  (diaoit-il)  tout  ce  que 
.Montesquieu  a  fait  apper^euoir  dans  ce  mot  si  court,  le  mot  Loi.**  (iVon- 
veau  Didion,  Hishnique,  Art.  TkomoM,     Lyon,  1814. 

For  some  important  remarks  on  the  disUnetion  between  moral  sad  p)^- 
nieal  laws,  see  Dr.  Ferfuson's  Institutes  of  Moral  PhUoso^y,  last  edit. 
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This  metaphorical  employment  of  the  word  lawy  to  ei- 
press  a  general  fact,  although  it  does  not  appear  to  have 
been  adopted  in  the  technical  phraseology  of  ancient  phi* 
loBophy,  is  not  unusual  among  the  classical  writers,  when 
speaking  of  those  physical  arrangements,  whether  on  the 
earth  or  in  the  heavens,  which  continue  to  eiUbibit  the 
lame  appearance  from  age  to  age. 

<*  Hk  Mgetet,  illic  ▼eniiint  felidui  hts: 
Arborei  fetus  alibi,  atqae  iiijima  yireacnnt 
Gramina.    Nonne  videt,  croceoi  at  Timolns  odorfti 
India  mittit  ebur,  molleB  sua  tbnra  Sabei  ? 
At  Chalybes  nndi  fernmif  Tiroiaque  Pontoa 
Gaatorea,  Eliadiim  palsat  Epiroa  eqnanim? 
Continiio  baa  l^wr,  cternaqne  ftedera  certia 
Impoanit  natara  kxns."* 

The  same  metaphor  occurs  in  another  passage  of  the 
Georgics,  where  the  poet  describes  the  regularity  %hich 
is  exhibited  in  the  economy  of  the  bees: 

^  Solflp  comminieB  natos,  consortia  tecta 
Urbisbabent,  magnisque  agitant  tub  legibus  eTam.'*t 

The  following  lines  from  Ovid's  account  of  the  Pytha- 
gorean philosophy,  are  still  more  in  point : 

''  Et  rernm  causas,  et  quid  nature  docebat ; 
Quid  Deus:  Unde  nives:  quse  fulminia  easet  origpo: 
Jupiter,  an  venti,  discusea  nube  tonarent : 
Quid  quateret  terras,  quA  sidera  ieffB  mearent, 
Et  quodcunque  1atet.^| 


•  Virr- 1-  GtOTg.  60.  t  Georg.  IV.  IhS.  %  Ovid.  Met  XV.  6S 

I  shall  only  add  to  these  quotations  the  epigfram  of  Claudian  on  the  i 

ptrument  said  to  be  invented  by  Archimedes  for^repraseaitinfl^  the  moTe*> 
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I  have  quoted  these  diflferent  passages  from  ancient  au- 
thors, chieflj  as  an  illustration  of  the  strength  and  of  the 
aimihrity  of  the  impression  which  the  order  of  nature  has 
made  on  the  minds  of  reflecting  men,  in  all  ages  of  the 
world.  Nor  is  this  wonderful;  for  were  things  different- 
I7  constituted,  it  would  be  impossible  for  man  to  derive 
benefit  from  experience ;  and  the  powers  of  obserration 
and  memory  would  be  subservient  only  to  the  gratifica- 
tion of  an  idle  curiosity.  In  consequence  of  those  uni- 
form laws  by  which  the  succession  of  events  is  actually 
regulated,  every  fact  collected  with  respect  to  the  past  is 

■ents  of  the  beaTenly  bodies,  in  wfaidi  Twioitt  ezprewioiui  oeear  ooincid- 
iag  remarkably  with  the  icope  of  the  foregoing  obaer?ationa. 

"  Jupiter  ifl  panro  cum  cerneret  cthert  vitrt 

RMt,  ei  ad  superot  talia  dicU  dedit 
Hucciiie  morUUs  progressa  potentia  cune; 

Jam  meut  in  fragill  luditur  orbe  labor. 
Jwr€  PolU  rerumque  Jldem^  Ugetfue  Deorum 

Ecce  Syraeiuiui  tranitulit  arte  seoex. 
Inclusua  varib  ftmulatur  spiritua  aatrbv 

Et  TiTum  certb  motibus  urget  epua. 
Percurrit  proprium  mentitus  signlfer  aoDuxn, 

£t  aimulata  doto  Cynthia  niTDse  redit 
Jaraque  suuiq  Tolvena  audax  ladustria  mundum 

Gaadet,  et  humana  Sydera  menta  regit. 
Quid  falso  iDaontemtonitru  Salmonea  miror? 

JEmuIa  naturae  parta  reperta  manua.** 

In  the  progress  of  pbilosophical  refinement  at  Rome,  this  metaphorical 
applica^l^  of  the  word  law  seems  to  have  been  attended  with  the  same 
consequences  which  (as  I  abeady  observed)  have  resulted  from  an  incan- 
tions  nse  of  it  among  some  philosophers  of  modem  Europe.  Pliny  tells  ns, 
that,  in  his  time,  these  consequences  extended  both  to  the  lettered,  and  to 
to  the  unlettered  multitude.  *'  Pars  alia  astro  suo  eventns  assignat,  et  not- 
tendi  iegibut;  semelque  in  omnes  futuros  unquam  Deo  decretum,  in  re- 
Uqmun  verootium  datum.  Sedere  ceepit  sententia  hsec,  pariterque  et  erudi- 
fmm  vuiffut  ei  rude  in  earn  cursu  vadit.*'    (P/in.  Nat  Hitt  Lib.  ii.) 
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a  foundntion  of  Mgacitj  and  of  skill  with  respect  to  the 
future ;  and,  in  truthi  it  is  chiefly  this  application  of  ex- 
perience to  anticipate  what  is  jet  to  happen,  which  forms 
the  intellectual  superiority  of  one  individual  above  ano- 
ther. The  remark  holds  equally  in  all  the  various  pur- 
suits of  mankind,  whether  speculative  or  active.  As  an 
astronomer  is  able,  by  reasonings  founded  on  past  obser- 
vationsy  to  predict  those  phenomena  of  the  heavens  which 
astonish  or  terrify  the  savage  ;*— as  the  chemist,  from  his 
previous  familiarity  with  the  changes  operated  upon  bo- 
dies by  heat  or  by  mixture,  can  predict  the  result  of  in- 
numerable experiments,  which  to  others  furnish  only  mat- 
ter of  amusement  and  wonder ;— -so  a  studious  observer  of 
human  aSkirs  acquires  a  prophetic  foresight  (still  more 
incomprehensible  to  the  multitude)  with  respect  to  the  fu- 
ture fortunes  of  mankind ;«— a  foresight  which,  if  it  does 
not  reach,  like  our  anticipations  in  physical  science,  to 
particular  and  definite  events,  amply  compensates  for 
what  it  wants  in  precision,  by  the  extent  and  variety  of 
the  prospects  which  it  opens.  It  is  from  this  apprehend- 
ed analogy  between  the  future  and  the  past,  that  histori- 
cal knowledge  derives  the  whole  of  its  value ;  and  were 
the  analogy  completely  to  fail,  the  records  of  former 
ages  would,  in  point  of  utility,  rank  with  the  fictions  of  po- 
etry. Nor  is  the  case  different  in  tlie  business  of  com- 
mon life.  Upon  what  does  the  saccess  of  men  m  their 
private  concerns  so  essentially  depend  as  on  ihm  own 
prudence  ;  and  what  else  does  this  word  mean,  than  a  wise 
regard,  in  every  step  of  their  conduct,  to  the  lessons 
which  experience  has  tanght  them  ?* 

"* ''  Prndentiam  qnodammodo  etse  diTinationem.*'  Corn.  Ntp.  in  vUaAiM* 


if.  ■"■■ 
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The  departments  of  the  universe  in  which  we  have  an 
opportunity  of  seeing  this  regular  order  displayed,  ari^ 
the  three  following :  1.  The  phenomena  of  inanimate  mat- 
ter; 2.  The  phenomena  of  the  lower  animals;  and,  3. 
The  phenomena  exhibited  by  the  human  race. 

1.  On  the  first  of  these  heads,  I  have  only  to  repeat 
what  was  before  remarked,  That,  in  all  tiie  phenomena  of 
the  material  world,  the  uniformity  in  the  order  of  events 
is  conceived  by  us  to  be  complete  and  infallible ;  inso- 
much that,  to  be  assured  of  the  same  result  upon  a  repe- 
tition of  the  same  experiment,  we  require  only  to  be  sa- 
tisfied, that  both  have  been  made  in  circumstances  pre- 
cisely similar.  A  single  experiment,  accordingly,  if  con- 
ducted with  due  attention,  is  considered,  by  the  most  cau- 
tious inquirers,  as  euflScient  to  establiHh  a  general  physi- 
cal fact ;  and  if,  on  any  occasion,  it  should  be  repeated  a 
second  time,  for  the  sake  of  greater  certainty  in  the  con- 
clusion, it  is  merely  with  a  view  of  guarding  against  the 
effects  of  the  accidental  concomitants  which  may  have  es- 
caped notice,  when  the  first  result  was  obtained. 

2.  The  case  is  nearly  similar  in  the  phenomena  exiii- 
bited  by  the  brutes ;  the  various  tribes  of  which  furnish  a 
subject  of  examination  so  steady,  that  the  remarks  made 
on  a  few  individuals  may  be  extended,  with  liltle  riisk  of 
error,  to  the  whole  species.  To  this  uniformity  ia  their 
ioatincts  it  is  owing,  that  man  can  so  easily  maintain  his 
empire  over  them,  and  employ  them  as  agents  or  instru* 
ments  for  accomplishing  his  purposes ;  advantages  which 
would  be  wholly  lost  to  him,  if  the  operations  of  instinct 
were  as   much   diversified  as    those  of   hum^m   reason. 

C  r 
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Here  therefore  we  raay  plainly  trace  a  purpose  or  de- 
sign, perfectly  analogous  to  that  already  remarked,  with 
respect  to  the  laws  which  regulate  the  material  world  ; 
and  the  difference,  in  point  of  exact  uniformity,  which 
lislinguishes  the  two  classes  of  events,  obviously  arises 
Vom  a  certain  latitude  of  action,  which  enables  the  brutes 
to  accommodate  themselves,  in  some  measure,  to  their  ac- 
cidental situations; — rendering  thenfi,  in  consequence  of 
this  power  of  accommodation,  incomparably  more  service- 
able to  our  race  than  they  would  have  been,  if  altogether 
subjected,  like  mere  matter,  to  the  influence  of  regular 
and  assignable  causes.  It  is,  moreover,  extremely  wor- 
thy of  observation,  concerning  these  two  departments  of 
the  universe,  that  the  uniformity  in  the  phenomena  of 
the  latter  presupposes  a  corresponding  regularity  in  the 
phenomena  of  the  former ;  insomuch  that,  if  the  esta- 
blished order  of  the  material  world  were  to  be  esseih 
tially  disturbed,  (the  instincts  of  the  brutes  remaining  the 
same)  all  their  various  tribes  would  inevitably  perish. 
The  uniformity  of  animal  instinct,  therefore,  bears  a 
reference  to  the  constancy  and  immutability  of  physical 
laws,  not  less  manifest,  than  that  of  the  fin  of  the  fish  to 
the  properties  of  the  water,  or  of  the  wing  of  the  bird  to 
those  of  the  atmosphere. 

3.  When  from  the  phenomena  of  inanimate  matter  and 
those  of  the  lower  animals,  we  turn  our  attention  to  the 
history  of  our  own  species,  innumerable  lessons  present 
themselves  for  the  instruction  of  all  who  reflect  seriousljr 
on  the  great  concerns  of  human  life.  These  lessons  re- 
•  quire,  indeed,  an  uncommon  degree  of  acuteness  and  good 
sense  to  collect  them,  and  a  still  more  uncommon  degree 
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of  caution  to  appiv  them  to  practice ;  not  only  because  it 
is  difficult  to  find  cases  in  which  the  combinations  of  cir- 
cumstances are  exactly  the  same  ;  but  because  the  pecu- 
liarities of  individual  character  are  infinite,  and  the  real 
springs  of  action  in  our  fellow-creatures  are  objects  only  of 
Tague  and  doubtful  conjecture.  It  is,  however,  a  curious 
bet,  and  one  which  opens  a  wide  field  of  interesting  spe- 
culation, that,  in  proportion  as  we  extend  our  views  from 
particulars  to  generals,  and  from  individuals  to  communi- 
ties, human  affairs  exhibit,  more  and  more,  a  steady  sub- 
ject of  philosophical  examination,  and  furnish  a  greater 
number  of  general  conclusions  to  guide  our  conjectures 
concerning  future  contingencies.  To  6{9)eculate  concern- 
iDg  the  character  or  talents  of  the  individual  who  shall 
possess  the  throne  of  a  particular  kingdom,  a  hundreil 
fears  hence,  would  be  absurd  in  the  extreme :  But  to  in« 
lulge  imagination  in  anticipating,  at  the  same  distance  of 
ime,  the  condition  and  character  of  any  great  nation,  with 
rhose  manners  and  political  situation  we  are  well  acquaint- 
;d,  (although  even  here  our  conclusions  may  be  widely 
erroneous)  could  not  be  justly  censured  as  a  misapplica- 
ion  of  our  faculties  equally  vain  and  irrational  with  the 
brmer.  On  this  subject,  Mr.  Hume  has  made  some  very 
ngenious  and  important  remarks  in  the  beginning  of  his 
Sssay  on  the  Rise  and  Progress  of  the  Arts  and  Sciences. 

The  same  observation  is  applicable  to  all  other  cases,  in 
fhich  evenftt  depend  on  a  multiplicity  of  circumstances. 
Bow  accidental  soever  these  circumstances  may  appear ; 
ind  how  much  soever  they  may  be  placed,  when  indivi- 
dually considered,  beyond  the  reach  of  our  calculations, 
experience  shows,  that  they  are  somehow  or  other  mu- 
tually adjusted,  so  as  to  produce  a  certain  degree  of  Qui- 
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formify  in  the  resull ;  and  this  uniformitj  is  the  more 
complete,  the  greater  is  the  number  of  circumstances  com- 
bined. What  can  appear  more  uncertain  than  the  propor- 
tion between  the  sexes  among  the  children  of  any  one  fa- 
mily I  and  yet  how  wonderfully  is  the  balance  preserved 
in  the  case  of  a  numerous  society!  What  more  preca- 
rious than  the  duration  of  life  in  an  individual !  and  yet, 
in  a  long  list  of  persons  of  the  same  age,  and  placed  in  the 
same  circumstances,  the  mean  duration  of  life  h  found  to 
vary  within  very  narrow  limits.  In  an  extensive  district, 
too,  a  considerable  degree  of  regularity  may  sometimes  be 
traced  for  a  course  of  years,  in  the  proportion  of  birthi 
and  of  deaths,  to  the  number  of  the  whole  inhabitants. 
Thus,  in  France,  Necker  informs  us,  that  '*  the  number 
of  births  is  in  proportion  to  that  of  the  inhabitants  as  one 
to  twenty-three  and  twenty-four,*  in  the  districts  that  are 
not  favoured  by  nature,  nor  by  moral  circumstances :  thu 
proportion  is  as  one  to  twenty-five,  and  twenty-five  and  a 
half,  and  twenty-six  in  the  greatest  part  of  France  :  in  ci- 
ties, as  one  to  twenty-seven,  twenty-eight,  twenty-nine, 
and  even  thirty,  according  to  their  extent  and  their 
trade.'*  "  Such  |>roportions,  (he  observes)  can  only  be 
remarked  in  districts  where  there  are  no  settlers  nor  emi- 
grants ;  but  even  the  diflerences  arising  from  these  (the 
same  author  adds,)  and  many  other  causes,  acquire  a  kind 
of  uniformity,  when  collectively  considered,  and  in  the 
immense  extent  of  so  great  a  kingdom."* 

It  may  be  worth  while  to  remark,  that  it  is  on  these 
principles  that  all  the  different  instil  utions  for  Assurances 
are  founded.     The  object  at  which  they  all  aim,  in  con- 

«  Trait6  de  TAdaiiaiitratioa  dcs  Financef  4e  Wnmo^ 
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mon,  isy  to  dimiiiMih  the  number  of  accidents  to  which  hu* 
man  life  is  exposed ;  or  rather,  to  counteract  the  inconve- 
niencies  resulting  from  the  irregularitj  of  individual  events, 
bj  the  uniformity  of  general  laws. 

The  advantages  which  we  derive  from  snch  general 
conclusions  as  we  possess  concerning  the  order  of  nature, 
are  so  great,  and  our  propensity  to  believe  in  its  existence 
is  so  strong,  that,  even  in  cases  where  the  succession  of 
events  appears  the  most  anomalous,  we  are  apt  to  suspect 
the  operation  of  fixed  and  constant  laws,  though  we  may 
be  unable  to  trace  them.  The  vulgar,  in  all  countries, 
perhaps,  have  a  propensity  to  imagine,  that,  after  a  cer- 
tain number  of  years,  the  succession  of  plentiful  and  of 
scanty  harvests  begins  again  to  be  repealed  in  the  same 
series  as  before ;  a  notion  to  which  Lord  Bacon  himself 
has  given  some  countenance  in  the  following  passage. 
**  There  is  a  toy  which  I  have  heard,  and  I  would  not 
have  it  given  over,  but  wailed  upon  a  little.  They  say  it 
is  observed  in  the  low  countries,  (I  know  not  in  what  part) 
that  every  five  and  thirty  years,  the  same  kind  and  suite 
of  years  and  weathers  comes  about  again ;  as  great  frosts, 
great  wet,  great  droughts,  warm  winters,  summers  with  lit- 
tle heat,  and  the  like  ;  and  they  call  it  the  prime.  It  is  a 
thing  I  do  the  rather  mention,  because  computing  back- 
wards, I  have  found  some  concurrence."^ 

Among  the  philosophers  of  antiquity,  the  influence  of 
the  same  prejudice  is  observdble  on  a  scale  still  greater ; 
many  of  them  having  supposed,  that  at  the  end  of  the  iiii- 
WHS  magnuSf  or  Platonic  year,  a  repetition  would  com- 

*  BMifs,  Ait.fi#. 
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mence  of  all  the  transactions  that  have  occurred  on  the 
theatre  of  the  world.  According  to  this  doctrine  the  pre- 
dictions in  Virgil's  Pollio,  will,  sooner  or  later,  be  literallj 
accomplished : 

M  Alter  erit  turn  TiphySy  tt  altera  qam  rehat  Argo 
Delectoa  Heroaa  j  eront  etiam  altera  bella> 
Atque  iterum  ad  Trojam  magnut  mittetar  Achilles/'* 

The  astronomical  cycles  which  the  Greeks  borrowed 
from  the  Egyptians  and  Chaldeans,  when  combined  with 
that  natural  bias  of  the  mind  which  I  have  just  remarked, 
account  sufficiently  for  this  extension  to  the  moral  world, 
of  ideas  suggested  by  the  order  of  physical  phenomena. 

Nor  is  this  hypothesis  of  a  moral  cycle,  extravagant  ai 
it  unquestionably  is  without  its  partisans  among  modern 
theorists.  The  train  of  thought,  indeed,  by  which  they 
have  been  led  to  adopt  it  is  essentially  different  ;  but  it 
probably  received  no  small  degree  of  countenance,  in  their 
opinion,  from  the  same  bias  which  influenced  the  specula- 
tions of  the  ancients.  It  has  been  demonstrated  by  one 
of  the  most  profound  mathematicians  of  the  present  age,f 
that  all  the  irregularities  arising  from  the  mutual  action  of 
the  planets,  are,  by  a  combination  of  various  arrange- 
ments, necessarily  subjected  to  certain  periodical  laws, 

*  "Turn  cfficitur  (says  Cicero,  speaking  of  his  period)  cum  solis  et  luiiff, 
et  qiiinquc  errantium  ad  eandem  inter  se  eomparationem  confcctis  omninin 
spatiis,  est  facta  conycreio.  QuspqniRiIongra  sif,  magfDaqnefstiocst :  eM$evtn 
ceriam  ei  drftniiam  neceste  «r/."  {De  Nai.  Dwrum.  Lib.  ii.  74.)  *«  Hoc  hi- 
tervallo  (Clavius  observes)  quidam  volunt,  omnia  qnsecunque  inmnndosoiit, 
eodem  ordine  esse  reditura,  quo. nunc  cemunfur.*'  (Clot.  Commeniar.  In 
Sphtn^am  Joannis  de  Sacro  Boxro,  p.  57.  Romae,  1607.) 

t  M.  De  la  Graog^e. 
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so  as  for  ever  to  secure  the  stability  and  order  of  the  sys*- 
tern.  Of  this  sublime  conclmiioD,  it  has  been  justly  and 
beautifully  observed,  that  *^  after  Newton's  theory  of  the 
elliptic  orbits  of  the  planets.  La  Grange's  discovery  of 
their  periodical  inequalities,  is,  without  doubt,  the  noblest 
truth  in  physical  astronomy  ;  while,  in  respect  of  the  doc- 
trine of  final  causes,  it  may  truly  be  regarded  as  the 
greatest  of  all."*  The  theorists,  however,  to  whom  I  at 
present  allude,  seem  disposed  to  consider  it  in  a  very  dif- 
ferent light,  and  to  employ  it  for  purposes  of  a  very  differ- 
ent tendency.  ^^  Similar  periods  (it  has  been  said)  but 
of  an  extent  that  affright  the  imagination,  probably  regu- 
late the  modifications  of  the  atmosphere  ;  inasmuch  as  the 
same  series  of  appearances  must  inevitably  recur,  when- 
ever a  coincidence  of  circumstances  takes  place.  The 
aggregate  labours  of  men,  indeed,  may  be  supposed,  at 
first  sight,  to  alter  the  operation  of  natural  causes,  by  con- 
tinaaliy  transforming  the  face  of  our  globe  ;  but  it  must 
be  recollected  that,  as  the  agency  of  animals  is  itself  sti- 
mulated and  determined  solely  by  the  influence  of  external 
objects,  the  re-actions  of  living  beings  are  comprehended 
in  the  same  necessary  system ;  and,  consequently,  that 
all  the  events  within  the  immeasurable  circuit  of  the  uni- 
verse, are  the  successive  evolution  of  an  extended  series, 
which,  at  the  returns  of  some  vast  period,  repeats  its  eter- 
nal round  during  the  endless  flux  of  time.^f 

On  this  very  bold  argument,  considered  in  its  connex- 
ion with  the  scheme  of  necessity,  I  have  nothing  to  ob- 

♦  Edinburgh  Review,  Vol.  XL  264. 
f  The  forefcoinp:  pamag^e  is  transcribed  from  an  article  in  the  Monthly 
Review.    I  have  netrlected  to  mark  the  Tolnme ;  but  I  think  it  is  one  of 
those  pnblished  since  1800.     See  Note  (I.) 
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serve  here.  I  have  mentioned  it  merely  as  an  additional 
proof  of  that  irresistible  propensity  to  believe  in  the  per- 
manent order  of  physical  events,  which  seems  to  form  an 
original  principle  of  the  human  constitution  ; — a  belief  es- 
sential to  our  existence  in  the  world  which  we  inhabit,  as 
well  as  the  fonndafion  of  all  physical  science  ;  but  which 
we  obviously  extend  far  beyond  the  bounds  authorized  bj 
sound  philosophy,  when  we  apply  it,  without  auy  limita- 
tion, to  that  moral  system,  which  is  distinguished  by  pe- 
culiar characteristics,  so  numerous  and  important,  and  for 
the  accommodation  of  which,  so  many  reasons  entitle  ui 
to  presume,  that  the  material  universe,  witli  all  its  con- 
Btaut  and  harmonious  laws,  was  purposely  arranged. 

To  a  hasty  and  injudicious  application  of  the  same  be- 
lief,  in  anticipating  the  future  course  of  human  afTairs, 
might  be  traced  a  variety  of  popular  superstitions,  whick 
have  prevailed,  in  a  greater  or  less  degree,  in  all  nations 
and  ages ;  and  those  superstitions,  for  example,   whicb 
have  given  rise  to  the  study  of  charms,  of  omens,  of 
trology,  and  of  the  different  arts  of  divination.     But  thi 
argument  has  been  already  prosecuted  as  far  as  its  con 
uexion  with  this  part  of  the  subject  requires.     For  a  fullei 
illustration  of  it,  I  refer  to  some  remarks  in  my  former  vi 
lumc,  on  the  superstitious  observances  which,  among  rud< 
nations,  are  constantly  found  blended  with  the  practice 
physic  ;  and  which,  contemptible  and  ludicrous  as  they 
seem,  have  an  obvious  foundation,  during  the  infancy  €>( 
human  reason,  in  those  important  principles  of  our  nature, 
which,  when  duly  disciplined  by  a  more   enlarged  ex-  ^^i 
perience,  lead  to  the  sublime  discoveries  of  inductive  sc/- 
fence. 

*  Vol.  I.  pp.  365,  356,  357,  3d  edit. 
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Nor  18  it  to  the  earlier  stages  of  society,  or  to  the  low- 
er classes  of  the  people,  that  these  superstitions  are  coo- 
fined.  Even  in  the  most  enlightened  and  refined  periods 
tliejr  occasionally  appear ;  exercising,  not  unfrequentlj, 
over  men  of  the  highest  genius  and  talents^  an  ascend- 
ant, which  is  at  once  consolatory  and  humiliating  to  the 
species. 

'^  Ecce  fulgurum  monitus,  oraculonim  prcscita,  aruspi- 
<um  praedicta,  atque  etiam,  parva  dictu  in  auguriis  sterna- 
tamenta  et  ofiensiones  pedum.  Divus  Augustus  Isvum 
prodidit  sibi  calceum  prspostere  inductumi  quo  die  sedi- 
tione  militari  prope  afflictus  est.''^ 

*^  Dr.  Johnston  (says  his  affectionate  and  very  commu- 
nicative biographer)  had  another  particularity,  of  which 
none  of  his  friends  ever  ventured  to  ask  an  explanation. 
It  appeared  to  me  some  superstitious  habit,  which  he  had 
contracted  early,  and  from  which  he  had  never  called 
upon  his  reason  io  disentangle  him.  This  was,  his  anxi- 
OSS  care  to  go  out  or  in  at  a  door  or  passage,  by  a  certain 
number  of  steps  from  a  certain  point,  or  at  least  so  as  (hat 
either  his  right  or  his  left  foot  (I  am  not  certain  which) 
should  constantly  make  the  first  actual  movement  when 
he  came  close  to  the  door  or  passage.  Thus  I  conjecture : 
for  I  have,  upon  innumerable  occasions,  observed  him  sud* 
denly  stop,  and  then  seem  to  count  his  steps  with  a  deep 
earnestness  ;  and  when  he  had  neglected  or  gone  wrong 
in  this  sort  of  magical  movement,  I  have  seen  him  go  back 

again,  put  himself  in  a  proper  posture  to  begin  the  cere* 

*  PUa.  Nat.  Hiit.  Lib.  ii. 
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mony,  and  having  gone  through  it,  break  from  his  abstrac- 
tion! ^>Jk  briskly  on,  and  join  his  companion."^ 

The  remark  may  appear  somewhat  out  of  place,  bat  a& 
ter  the  last  quotation,  I  may  be  permitted  to  say,  that  the 
person  to  whom  it  relates,  great  as  his  powers,  and  splen- 
did as  his  accomplishments  undoubtedly  were,  was  scarce- 
ly  entitled  to  assert,  that  "  Education  is  as  well  known, 
and  has  long  been  as  well  known,  as  ever  it  can  be."f 
What  a  limited  estimate  of  the  objects  of  education  most 
this  great  man  have  formed !  They  who  know  the  value 
of  a  well-regulated  and  unclouded  mind,  would  not  incur 
the  weakness  and  wretchedness  exhibited  in  the  foregoing 
description,  for  ail  his  literary  acquirements  and  literarj 
fame. 


III. 


Continuation  of  the  Subject. — Oeneral  Remarks  on  thi 
Difference  between  the  Evidence  of  Experience^  and 
that  of  Analogy. 

AccoRDivo  to  the  account  of  experience  which  has 
been  hitherto  given,  its  evidence  reaches  no  farther  than 
to  an  anticipation  of  the  future  from  the  past,  in  cases 
where  the  same  physical  cause  continues  to  operate  in 
exactly  the  same  circumstances.  That  this  statement  is 
agreeable  to  the  strict  philosophical  notion  of  experience, 

•  BosweU's  Johnson,  Vol.  I.  p.  264,  4to  edit.        f  Ibid.  p.  514. 
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will  not  be  disputed.     Wherever  a  change  takes  place, 
dther  in  the  cause  itself,  or  in  the  circumstances  combi- 
led  with  it  in  our  former  trials,  the  anticipations  which  we 
ibrm  of  the  future  cannot  with  propriety  be  referred  to 
experience  alone,  but   to  experience  co-operating   with 
iome  other  principles  of  our  nature.     In  common  dis- 
course, however,  precision  in  the  use  of  language  is  not  to 
be  expected,  where  logical  or  metaphysical  ideas  are  at 
all  concerned ;  and,  therefore,  it  is  not  to  be  wondered  at, 
that  the  word  experience  should  often  be  employed  with 
t  latitude  greatly  beyond  what  the  former  definition  au- 
thorizes.    When  I  transfer,  for  example,  my  conclusions 
concerning  the  descent  of  heavy  bodies  from  one  stone  to 
mother  stone,  or  even  from  a  stone  to  a  leaden  bullet,  my 
iderence  might  be  said,  with  sufficient  accuracy  for  the 
ordinary  purposes  of  speech,  to  have  the  evidence  of  ex- 
perience in  its  fuvour;  if  indeed  it  would  not  savour  of 
•cbolastic  affectation  to  aim  at  a  more  rigorous  enunciation 
of  the  proposition.     Nothing,  at  the  same  time,  can  be 
iBore  evident  than  this,  that  the  slightest  shade  of  diflfcr- 
ence  irhirh  tends  to  weaken  the  resemblance,  or  rather  to 
destroy  the  identity  of  two  cases,  invalidates  the  infer- 
ence from  the  one  to  the  other,  as  far  as  it  rests  on  expe- 
rience solely,  no  less  than  the  most  prominent  dissimili- 
tudes which  characterize  the  different  kingdoms  and  de- 
partments of  nature. 

tlpon  what  ground  do  I  conclude  that  the  thrust  of  a 
>^ord  through  my  body,  in  a  particular  direction,  would 
be  followed  by  instant  death  ?  According  to  the  popular 
^se  of  language,  the  obvious  answer  would  be,-^upon  ex- 
perience, and  experience  alone.     But  surely  this  account 
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of  the  nfiaffer  ii  eitremely  loose  and  incorrect ;  for  where 
is  the  evidence  that  the  internal  structure  of  my  body 
bears  anj  resemblance  to  that  of  any  of  the  other  bodies 
which  hare  been  hitherto  examined  by  anatomists  ?    It  is 
Ho  answer  to  this  question  to  fell  me,  that  the  experience 
of  these  anatomists  has  ascertained  a  nniformitj  of  struc- 
ture in  every  human  subject  which  has  as  yet  been  dissect- 
ed; and  that  therefore  1  am  justified  in  concluding  that 
Ihff  body  forms  no  exception  to  the  general  rule.     IV]j 
question  does  not  relate  to  the  soundness  of  this  inference, 
but  to  the  principle  of  my  nature,  which  leads  me  thus 
not  only  to  reason  from  the  past  to  the  future,  but  to  rea- 
son from  one  thinjB^  to  another,  which,  in  its  external  marks, 
bears  a  certain  degree  of  resemblance  to  it.     Something 
more  than  experience,  in  the  strictest  sense  of  that  word, 
is  surely  necessary  to  explain  the  transition  from  what  is 
identically  the  same,  to  what  is  only  similar;  and  jet  017 
Inferenre  in  this  instance  is  made  with  the  most  assured 
and  unqualified  confidence  in  the  infallibih'ty  of  the  result. 
No  inference,  founded  on  the  most  direct  and  long-confi-   I 
nued  experience,  nor  indeed  any  proposition  established 
by  mathematical  demonstration,  could  more  imperiouslj 
command  my  assent. 

In  whatever  manner  the  province  of  experience,  strict- 
ly so  called,  comes  to  be  thus  enlarged,  it  is  perfectly  ma* 
nifest,  that  without  some  provision  for  this  purpo<!ie,  the 
principles  of  our  constitution  would  not  have  been  dnij 
adjofited  to  the  scene  in  which  we  have  to  act.  Were  we 
not  so  formed  as  eajjerly  to  seize  the  resembling  features 
of  different  things  and  different  events,  and  to  extend  oar 
ronri»9ions  from  the  individual  to  the  species,  life  woqM 
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elapse  before  we  htd  acquired  the  first  mdiineiits  of  that 
kiiofrledge  which  is  eMential  te  the  preservation  of  ovr 
aDimal  existence. 

This  step  in  the  history  of  the  hnman  mind  has  been  lit- 
fle,  if  at  all,  attended  to  by  philosophers ;  and  it  is  certain- 
ly not  easy  to  expfain  in  a  manner  completely  satis- 
factory,  how  it  is  made.  The  following  hints  seem  to 
me  to  go  a  considerable  way  towards  a  solution  of  the  dif- 
ficulty. 

It  is  remarked  by  Mr.  Smith,  in  his  considerationB  on 
the  Formation  of  Languages,  that  the  origin  of  genera  and 
species,  which  is  commonly  represented  in  the  schools  as 
the  effect  of  an  intellectual  process  peculiarly  myst^notm 
and  unintelligible,  is  a  natural  consequence  of  our  disposi- 
tion to  transfer  to  a  new  object  the  name  of  any  other  fa- 
miliar object  which  possesses  such  a  degree  of  resemblance 
to  it,  as  to  serve  the  memory  for  an  associating  tie  between 
£hem.  It  is  in  this  manner,  he  has  shown,  and  not  by  any 
fSorma!  or  scientific  exercise  of  abstraction,  that,  in  the  in- 
fancy of  language,  proper  names  are  gradually  transformed 
into  appellatives;  or,  in  other  words,  that  individual 
things  come  to  be  referred  to  classes  or  assortments.^ 

*  A  writer  of  great  learning'  and  ability  (Dr.  Mag^e  of  Dnbtin)  who  lam 
4aae  me  the  honour  to  animadrcrt  on  a  few  patieages  of  my  works,  and  who 
haa  softened  his  criticiBms  by  some  expressions  of  regwd,  by  which  I  feel 
myself  higrhly  flattered,  has  f>tarted  a  very  acute  objection  to  this  theory  of 
Mr.  Smith,  which  I  think  it  incumbent  on  mc  to  submit  to  my  readers,  in 
his  own  words.  As  the  quotation,  however,  with  the  remarks  which  I  have 
to  offer  upon  it,  would  extend  to  too  ^eat  a  length  to  be  introduced  here, 
I  must  delay  entering  on  the  subject  till  the  end  of  this  volmne.  See 
Note  (K.) 
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This  remark  becomes,  in*  my  opinion,  much  more  lumi- 
nous and  imporlant,  by  being  combined  with  another  very 
original  one,  which  is  ascribed  to  Turgot  by  Condorcet, 
and  which  I  do  not  recollect  to  have  seen  taken  notice  of 
by  any  later  writer  on  the  human  mind.  According  to 
the  common  doctrine  of  logicians,  we  are  led  to  suppose 
that  our  knowledge  begins  in  an  accurate  and  minute  ac« 
quaintance  with  the  characteristical  properties  of  indivi- 
dual objects  ;  and  that  it  is  only  by  the  slow  exercise  of  com- 
parison and  abstraction,  that  we  attain  to  the  notion  of  clas- 
ses or  genera.  In  opposition  to  this  idea,  it  was  a  maxim  of 
Turgot's,  that  some  of  our  most  abstract  and  general  no- 
tions are  among  the  earliest  which  we  form."^  What  mean- 
ing he  annexed  to  this  maxim,  we  are  not  informed  ;  but  if  he 
understood  it  in  the  same  sense  in  which  I  am  disposed  to  in- 
terpret it,  he  appears  to  me  entitled  to  the  credit  of  a  very 
valuable  suggestion  with  respect  to  the  natural  progress  of 
human  knowledge.  The  truth  is,  that  our  first  per- 
ceptions lead  us  invariably  to  confound  together  things 
which  have  very  little  in  common ;  and  that  the  spccifical 
difTerences  of  individuals  do  not  begin  to  be  marked  with 
precision  till  the  powers  of  observation  and  reasoning  have 


*  "  M.Torjfot  croyoit  qu^ons'^toittromp^  en  imacrinatit  quVn  gf6n6ra1  Tesprir 
iracquicrtidesid^cs  g^n^rales  ou  abstraitcs  que  par  la  comparaison  d'iddet 
plus  particniidres.  Au  contraire,  nos  premieres  id^es  Mut  tr(H»-g^D6raIe9, 
puiHquc  ue  voyant  d'abord  qu'un  petit  iiombre  dcquaIi(6«,iiotrc  id^c  rcufer- 
ine  tou»  les  ctros  auxquels  ces  qualit^s  sout  communes.  En  nous  6cIairaDt, 
eu  examinant  davantas^e,  nos  id^esdeviennen]  plus  par ticuli^res  sans  jamais 
attcindre  Ic  dernier  terrae !  et  ce  qui  a  pu  tromper  Ics  m^taphyMiciens,  c*e«l 
^u'alors  pr^cisdmeut  nous  apprenons  que  ces  id^es  sout  plus  g-^>u6rales  qor 
nous  neravionsd'abordsuppoR^'." — Vie  de  Turffof,  p.  189.     Berne,  1787. 

I  have  searched  in  vain  for  some  additional  lisrlit  on  tliis  interesting  hint, 
in  the  complete  edition  of  Turgot's  works,  published  at  Paris  in  1808. 
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attained  to  a  certain  degree  of  maturity.  To  a  similar  in- 
distinctness of  perception  are  to  be  ascribed  the  mistakes 
about  the  most  familiar  appearances  which  we  daily  see 
committed  hy  those  domesticated  animals  with  whose  in- 
stincts and  habits  we  have  an  opportunity  of  becoming  in- 
timately acquainted.  As  an  instance  of  this,  it  is  suffi- 
cient to  mention  the  terror  which  a  horse  sometimes  disco- 
yers  in  passing,  on  the  road,  a  large  stone,  or  the  water- 
&11  of  a  mill. 

Notwithstanding,  however,  the  justness  of  this  maxim, 
it  is  nevertheless  true,  that  every  scientific  classification 
must  be  founded  on  an  examination  and  comparison  of  in- 
dividuals. These  individuals  must,  in  the  first  instance, 
have  been  observed  with  accuracy,  before  their  specific 
characteristics  could  be  rejected  from  the  generic  descrip- 
tion, so  as  to  limit  the  attention  to  the  common  qualities 
which  it  comprehends.  What  are  usually  called  general 
ideas  or  general  notions^  are  therefore  of  two  kinds,  essen- 
tially diSerent  from  each  other ;  those  which  are  general^ 
merely  from  the  vagueness  and  imperfection  of  our  infor- 
mation ;  and  those  which  have  been  methodically  general- 
isedy  in  the  way  explained  by  logicians,  in  consequence  of 
an  abstraction  founded  on  a  careful  study  of  particulars. 
Philosophical  precision  requires,  that  two  sets  of  notions, 
8o  totally  dissimilar,  should  not  be  confounded  together ; 
and  an  attention  to  the  distinction  between  them  will  be 
found  to  throw  much  light  on  various  important  steps  in 
the  natural  history  of  the  mind."^ 

*  The  distinction  above  stated,  furnishes  vhat  seems  to  me  the  trae  •m- 
ewer  to  an  argument  which  Charron,  and  many  other  writers  since  his  time, 
have  drawn,  in  proof  of  the  reasoning  powers  of  brutes,  from  the  nniyer- 
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One  obvious  effect  of  the  grossDess  and  vagueness  in  the 
perceptionB  of  the  inexperienced  observer  must  necebsariiy 
be  to  identify,  under  the  same  common  appellations,  im* 
mense  multitudes  of  individuals,  which  the  philosopher 
will  afterwards  find  reason  (o  distinguish  carefully   from 
each  other ;  and  as  language,  by  its  unavoidable  react  ion  on 
thought,  never  fails  to  restore  to  it  whatever  imperfections 
it  has  once  received,  all  the  indistinctness  which,  in  the  case 
of  individual  observers,  originated  in  an  ill-informed  judg- 
ment, or  in  a  capricious  fancy,  comes  afterwards,  in  suc- 
ceeding ages,  to  be  entailed  on  the  infant  understanding, 
in  consequence  of  its  incorporation  with  vernacular  speech. 
These  confused  apprehensions  produced  by  language  must, 
it  is  easy  to  see,  operate  exactly  in  the  same  way  as  the 
undistinguishing  perceptions  of  children  or  savages  ;  the 
familiar  use  of  a  generic  word,  insensibly  and  irresistiblj 
leading  the  mind  to  extend  its  conclusions  from  the  indivi- 
dual  to  the  genus,  and  thus  laying  the  foundation  of  conclu- 
sions and  anticipations  which  we  suppose  to  rest  on  expe- 
rience, when,  in  truth,  experience  has  never  been  con- 
sulted. 

gal  coQclusiontt  which  they  appear  to  found  on  the  ohservation  of  particnbn. 
*'L«s  bestes  des  sin^liere  coneluent  les  aniversels,  du  rec^d  d'an  homme 
■cul  cog^oissent  tons  hommcs,**  &c.  kc.    Dt  la  Sageste,  Lib.  I.  Chap.  8. 

Instead  of  myin^,  that  brntcfi  gfcncralize  thinj^  which  are  similar,  wonM  It 
iiotbe  nearer  thetmth  tosay,  that  they  coofound  thingR  which  are  diffeienl? 

Many  years  after  these  obserTations  were  written,  I  liad  the  KatisfactioB 
to  meet  with  the  foUowing  experimental  con6rmation  of  them,  in  the  Abb* 
Sicard's  Coarse  of  Instruction  for  the  Deaf  and  Dumb;  ^  J'avois  remartpi* 
que  Massieu  donnoit  plus  volontiors  Ic  mdme  nom,  un  nom  commun,  d  pls- 
sieursindividus  dans  lesqucls  il  trouvoit  des  traits  de  resscroblancc ;  les  non» 
individucls  supposoient  des  differences  qu'il  nY'toit  pas  encore  temps  de  lui 
fttirc  observer."  (S/corrf,  pp.  30,  31.)  The  whole  of  llicijassagc  isweUwortk 
coiuiulting. 
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In  all  such  instances,  it  is  wortfaj  of  observation,  we 

• 

proceed  ultimately  on  the  common  principle, — that  in  simi- 
lar circumstances,  the  same  cause  will  produce  the  same 
effects ;  and  when  we  err,  the  source  of  our  error  lies  mere- 
ly in  idenfifjring  different  cases  which  ought  to  be  distin- 
guished from  each  other.  Great  as  may  be  the  occasion- 
al inconvenences  arising  from  this  general  principle  thus 
misapplied,  they  bear  no  proportion  to  the  essential  advan- 
tages resulting  from  the  disposition  in  which  they  originate 
to  arrange  and  to  classify ;  a  disposition  on  which  (as  I 
have  elsewhere  shown,)  the  intellectual  improvement  of 
the  species  in  a  great  manner  hinges«  That  the  constitu- 
tion of  our  nature  in  this  respect  is,  on  the  whole,  wisely 
ordered,  as  well  as  perfectly  conformable  to  the  general 
economy  of  our  frame,  will  appear  from  a  slight  survey  of 
tome  other  principles,  nearly  allied  to  those  which  are 
at  present  under  our  consideration. 

It  has  been  remarked  by  some  eminent  writers  in  this 
part  of  the  island, "^^  that  our  expectation  of  the  con(inuance 
of  the  laws  of  nature  has  a  very  close  affinity  to  our  faith 
in  human  testimony.  The  parallel  might  perhaps  be  car- 
ried, without  any  over-refinement,  a  little  farther  tiian 
these  writers  have  attempted  ;  inasmuch  as,  in  both  cases, 
the  instinctive  principle  is  in  the  first  instance  unlimited,' 
and  requires,  for  its  correction  and  regulation,  the  lessons 
of  subsequent  experience.  As  the  credulity  of  children 
is  originally  without  bounds,  and  is  afterwards  gradually 
checked  by  the  examples  which  they  occasionally  meet 

•  See  Reid*B  Inquiry  into  the  Human  Mindf  Chap.  VI.  Sect.  24.  Camp- 
belVs  Dissertation  on  Miracles,  Part  I.  Sect.  1.  Smith's  Theory  of  Moral 
Sentiments,  Vol.  II.  p.  382,  sixth  edition. 

E  e 
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qt  human  falsehood,  so,  in  the  infancj  of  our  knowledge, 
whatever  objects  or  events  present  to  our  senses  a  strong 
resemblance  to  each  other,  dispose  us,  without  any  rerj 
accurate  examination  of  the  minute  details  by  which  they 
may  be  really  discriminated,  to  conclude  with  eagerness, 
that  the  experiments  and  observations  which  we  make 
with  respect  to  one  individual,  may  be  safely  extended 
to  the  whole  class*  It  is  experience  alone  that  teaches 
us  caution  in  such  inferences,  and  subjects  the  natural 
principle  to  the  discipline  prescribed  by  the  rules  of  in- 
duction. 

It  mnst  not,  however,  be  imagined,  that,  in  instances  of 
this  sort,  the  instinctive  principle  always  leads  us  astray ; 
for  the  analogical  anticipations  which  it  disposes  us  to 
form,  although  they  may  not  stand  the  test  of  a  rigoroni 
examination,  may  yet  be  suflSciently  just  for  all  the  com- 
mon  purposes  of  life.  It  is  natural,  for  example,  that  a 
man  who  has  been  educated  in  Europe  should  expect, 
when  he  changes  his  residence  to  any  of  the  other  quar- 
ters of  the  globe,  to  see  heavy  bodies  fall  downwards,  and 
smoke  to  ascend,  agreeably  to  the  general  laws  to  which 
he  has  been  accustomed ;  and  that  he  should  take  for 
granted,  in  providing  the  means  of  his  subsistence,  that 
the  animals  and  vegetables  which  he  has  found  to  be  sa* 
lutary  and  nutritious  in  his  native  regions,  possess  the 
same  qualities  wherever  they  exhibit  the  same  appear- 
ances. Nor  are  such  expectations  less  useful  than  natu- 
ral ;  for  they  are  completely  realized,  as  far  as  they  minis- 
ter to  the  gratification  of  our  more  urgent  wants.  It  is 
only  when  we  begin  to  indulge  our  curiosity  with  respect 
to   those  nicer  details  which  derive  their  interest  froai 
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great  rtfineineiit  in  the  arts,  or  from  a  yerj  adyanced 
Btate  of  phyaical  knowledge,  that  we  discover  our  first 
tonclasioas,  however  just  in  the  main,  not  to  be  mathe* 
matically  exact ;  and  are  led  bj  those  habits  which  scien* 
lific  pursuits  communicate,  to  investigate  the  difference 
of  circumstances  to  which  the  variety  in  the  result  is  ow« 
ing»     After  having  found  that  heavy  bodies  fall  down- 
Wards  at  the  equator  as  they  do  in  this  island,  the  most 
obvious,  and  perhaps,  on  a  superficial  view  of  the  ques^ 
tion,  the  most  reasonable  inference  would  be,  that  the 
same  pendulum  which  swings  seconds  at  London,  will  vi- 
brate at  the  same  rate  under  the  line. '  In  this  Instance, 
however,  the  theoretical  inference  is  contradicted  by  the 
fact;-^but  the  contradiction  is  attended  with  no  practical 
inconvenience  to  the  multitude,  while,  in  the  mind  of  the 
philosopher,  if  only  serves  to  awaken  hid  attention  to  the 
different  circumstances  of  the  two  cases,  and,  in  the  last 
result,  throws  a  new  lustre  on  the  simplicity  and  uniform-* 
hy  of  that  law,  from  which  it  seemed,  at  first  sight,  an 
anomalous  deviation. 

To  this  uniformity  in  the  laws  which  regulate  the  or^ 
4er  of  physical  events,  there  is  something  extremely  si- 
milar in  the  systematical  regularity  (subject  indeed  to 
many  exceptions)  which,  in  every  language,  however 
imperfect,  runs  through  the  different  cla^s^es  of  its  words, 
in  respect  of  their  inflexions,  forms  of  derivation,  and 
other  verbal  filiations  or  affinitie«(«  How  much  this  regu- 
larity or  analogy  (as  it  is  called  by  grammarians)  contri- 
butes to  facilitate  the  acquisition  of  dead  and  foreign  lan- 
guages, every  person,  who  has  received  a  liberal  educa- 
tion, knows  from  his  own  experience.  Nor  is  it  less  ma- 
■ifastf  that  the  same  circumstance  must  contribute  power- 
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fullj  to  aid  the  memories  of  children  in  learning  to  speak 
their  mother-tongue.  It  is  not  my  present  business  to 
trace  the  principles  in  the  human  mind  by  which  it  is  pro- 
duced. All  that  I  would  remark  is,  the  very  early  period 
at  which  it  is  seized  by  children  ;  as  is  strongly  evinced 
by  their  disposition  to  push  it  a  great  deal  too  far,  in  their 
first  attempt  towards  speech.  This  disposition  seems  to 
be  closely  connected  with  that  which  leads  them  to  repose 
faith  in  testimony :  and  it  also  bears  a  striking  resem- 
blance to  that  which  prompts  them  to  extend  their  past 
experience  to  those  objects  and  events  of  which  they 
have  not  hitherto  had  any  means  of  acquiring  a  direct 
knowledge.  It  is  probable,  indeed,  that  our  expectation, 
in  all  these  cases,  has  its  origin  in  the  same  common  prin- 
ciples of  our  nature  :  and  it  is  certain  that,  in  all  of  them, 
it  is  subservient  to  the  important  purpose  of  facilitating  the 
progress  of  the  mind.  Of  this,  nobody  can  doubt,  who 
considers  for  a  moment,  that  the  great  end  to  be  first  ac- 
complished, was  manifestly  the  communication  of  the  ge- 
neral rule;  the  acquisition  of  the  exceptions  (a  know- 
ledge of  which  is  but  of  secondiiry  importance)  being 
safely  entrusted  to  the  growing  diligence  and  capacity  of 
the  learner. 

The  considerations  now  stated,  may  help  us  to  conceive 
in  what  manner  conclusions  derived  from  experience  come 
to  be  insensibly  extended  from  the  individual  to  the  spe- 
cies :  partly  in  consequence  of  the  gross  and  undistin- 
gi:ishiiig  nature  of  our  first  perceptions,  and  partly  in  con- 
seciuence  of  the  magical  influence  of  a  common  name. 
They  seem  also  to  show,  that  this  natural  process  of 
thou2;ht,  though  not  always  justified  by  a  sound  logic,  is 
not  without  its  use  in  the  infancy  of  human  knowledge* 
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In  the  various  cases  which  have  been  hitherto  under 
our  revievr,  our  conclusions  are  said  in  popular,  and  even 
in  philosophical  language,  to  be  founded  on  experience. 
And  jet  the  truth  unquestionablj  is,  (as  was  fornderly  ob- 
served) that  the  evidence  of  experience  reaches  no  far- 
ther than  to  an  anticipation  of  the  future  from  the  past,  in 
instances  where  the  same  cause  continues  to  operate  in 
xircnm^lances  exactly  similar.  How  much  this  vagueness 
of  exprei^sion  must  contribute  to  mislead  us  in  many  of  our  . 
judgments,  will  afterwards  appear. 

The  observations  which  I  have  to  offer  upon  analogy, 
considered^as  a  ground  of  scientific  conjecture  and  rea- 
soning, will  be  introduced  with  more  propriety  in  a  future 
chapter. 


IV. 


Continuation  of  the  Subject. — Evidence  of  Teatim^my 
tacitly  recogrnised  as  a  Ground  of  Belief  in  our  moat 
certain  conclusions  concerning  contingent  Truths. — 
Difference  between  the  Logical  and  the  Popular  Mean- 
ing of  the  word  Probability. 

Iir  some  of  the  conclusions  which  have  been  already 
under  our  consideration  with  respect  to  contingent  truths, 
a  species  of  evidence  is  admitted,  of  which  no  mention 
has  hitherto  been  made ;  I  mean  the  evidence  of  testimO' 
ny.  \n  astronomical  calculations,  for  example,  how  few 
are  the  instances  in  which  the  data  rest  on  the  evidence 
of  our  own  senses ;  and  yet  our  confidence  in  the  result, 
b  not,  oo  that  account,  in  the  smallest  degree  weakened. 
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On  the  Gontrary,  what  certaintj  can  be  more  complete, 
than  that  with  which  we  look  forward  to  an  eclipse  of  the 
son  or  the  moon»  on  the  faith  of  elements  and  of  compu* 
lations  irhich  we  have  never  verified,  and  for  the  accurac/ 
of  which  we  have  no  ground  of  assurance  whatever,  but 
the  8cientiflC;reputation  of  the  writers  from  whom  we  have 
borrowed  them*  An  astronomer  who  should  aflfect  anj 
scepticism  with  respect  to  an  event  so  predicted,  would 
render  himself  no  less  an  object  of  ridicule,  than  if  he 
were  disposed  to  cavil  about  the  certaintj  of  the  sun's  ri* 
sing  to-morrow. 

Even  in  pure  mathematics,  a  similar  regard  to  testimonji 
accompanied  with  a  similar  faith  in  the  faculties  of  othen, 
is  by  no  means  uncommon.  Who  would  scruple,  in  a  gc** 
ometrical  investigation,  to  adopt,  as  a  link  in  the  chain,  a 
theorem  of  Appollonius  or  of  Archimedes,  although  yhe 
might  not  have  leisure  at  the  moment,  to  satisfy  himself, 
by  an  actual  examination  of  their  demonstrations,  that 
they  had  been  guilty  of  no  paralogism,  cither  from  acci- 
dent or  design,  in  the  course  of  their  reasonings  ? 

In  our  anticipations  of  astronomical  phenomena,  as  well 
as  in  those  which  we  form  concerning  the  result  of  any  ft- 
miliar  experiment  in  physics,  philosophers  are  accustomed 
to  speak  of  the  event  as  only  probable;  although  our  con- 
fidence in  its  happening  is  not  less  complete,  than  if  it 
rested  on  the  basis  of  mathematical  deilionstration.  The 
word  probable,  therefore,  when  thus  used^  does  not  im^ 
ply  any  deficiency  in  the  proof,  but  only  marks  the  parti- 
cular nature  of  that  proof,  as  contradistinguished  from 
another  species  of  evidence.  It  is  opposed,  not  to  what 
i»  ceriainf  but  to  what  admits  of  being  demonstrated  after 
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the  manmer  ofmaihematicians.  This  differs  widely  from 
the  neaoing  annexed  to  the  same  word  in  popular  dit* 
Goiirse ;  according  to  which,  whatever  event  is  said  to  be 
frohahh^  is  understood  to  be  expected  with  some  degree 
of  donbt.  As  certain  as  dealk^-^as  certain  as  the  rising 
cf  the  awti-— are  proverbial  modes  of  expression  in  all 
Gowitries ;  and  they  are,  both  of  them,  lioftowed  from 
dvents  which,  in  philosophical  language,  are  only  proba* 
Ue  or  contingent.  In  like  manner,  the  existence  of  the 
city  of  Pelcin,  and  the  reality  of  Cesar's  assassination, 
which  the  phflosopher  classes  with  probabilities^  because 
they  rest  solely  upon  the  evidence  of  testimony,  are  uni* 
versally  classed  with  certainties  by  the  rest  of  mankind ; 
and  in  any  case  but  the  statement  of  a  logical  theory,  the 
application  to  such  truths  of  the  word  probable^  would  be 
justly  regarded  as  an  impropriety  of  speech.  This  differ- 
ence between  the  technical  meaning  of  the  word  proba- 
bilitifj  as  employed  by  logicians,  and  the  notion  usually 
attached  to  it  in  the  business  of  life ;  together  with  the  er* 
roneous  theories  concerning  the  nature  of  demonstration, 
which  I  have  already  endeavoured  to  refute,^-have  led 
many  authors  of  the  highest  name,  in  some  of  the  most 
important  arguments  which  can  employ  human  reason,  to 
overlook  that  irresistible  evidence  which  was  placed  be- 
fore their  eyes,  iti  search  of  another  mode  of  proof  alto- 
gether unattainable  in  moral  inquiries,  and  which,  if  it 
could  be  attained,  would  not  be  less  liable  to  the  cavils  of 
icepticB* 

But  although,  in  philosophical  language,  the  epithet  pro-  . 
bable  be  applied  to  events  which  are  acknowledged  to  be 
"ertain^  it  is  also  applied  to  those  events  which  are  called 
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*»-KSmO%^  bj  the  vulgar.     The  philosophical   meaning  of 
IK  vvcd,  therefore,  is  more  comprehensive  than  the  popu- 
4i^«  :fe  former  denoting  that  particular  species  of  evi- 
i««ce  of  which  contingent  truths  admit;  the  latier  being 
<vofined  to  such  degrees  of  this  evidence'  as  fall  short  of 
the  highest.     These  different  degrees  of  probability  the 
pbilosopheriSOnsiders  as  a  series^  beginning  with  bare  pos- 
sibility, and  terminating  in  that  apprehended  infallibUity^ 
with  which  the  phrase  moral  certainty  is  synonymous. 
To  this  last  term  of  the  seriesy  the  word  probable  is,  in 
its  ordinary  acceptation,  plainly  inapplicable. 

The  satisfaction  which  the  astronomer  derives  from  the 
exact  coincidence,  in  point  of  time,  between  his  theoreti- 
cal predictions  concrrnin^  the  piienomenaof  tJie  heavens, 
and  the  corresponding  events  when  they  actually  occur, 
does  not  imply  the  smallest  doubt,  on  his  part,  of  the 
constancy  of  the  laws  of  nature.  It  resolves  partly  into 
the  pleasure  of  arriving  at  the  knowledge  of  tiie  same 
truth  or  of  the  same  fact  by  different  media  ;  but,  chiefly, 
into  the  gratifying  assurance  which  he  thus  receives,  of 
the  correctness  of  his  principles,  and  of  the  competency 
of  the  human  faculties  to  these  sublime  investigations. 
What  exquisite  delight  must  La  Place  have  felt,  when, 
by  deducing  from  the  theory  of  gravitation,  the  cause  of 
the  acceleration  of  the  moon's  mean  motion — an  accelera- 
tion which  proceeds  at  the  rate  of  little  more  than  1 1 "  in 
a  century, — he  accounted,  with  such  mathematical  pre- 
cision, for  all  the  recorded  observations  of  her  place  from 
the  infancy  of  astronomical  science  I  It  is  from  the 
length  and  abstruseness,  however,  of  the  reasoning  pro- 
cess, and  from  the  powerful  effect  produced  on   the   ima- 
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gination,  by  a  calculus  which  briugs  info  immediate  con- 
trast with  the  immensitj  of  time,  such  evanescent  ele- 
ments as  the  fractional  parts  of  a  second,  that  the  coinci- 
dence between  the  computation  and  the  event  appears 
in  this  instance  so  peculiarlj  striking.  In  other  respects, 
our  confidence  in  the  future  results  rests  on  the  same 
principle  with  our  expectation  that  the  sun  will  rise  to- 
morrow at  a  particular  instant;  and,  accordingly,  now 
that  the  correctness  of  the  theory  has  been  so  wonderful- 
ly verified  by  a  comparison  with  facts,  the  one  event  is 
expected  with  no  less  assurance  than  the  other. 

With  respect  to  those  inferior  degrees  of  probabilitif 
to  which,  in  common  discourse,  the  meaning  of  that  word 
is  exclusively  confined,  it  is  not  my  intention  to  enter  into 
any  discussions.  The  subject  is  of  so  great  extent,  that  I 
could  not  hope  to  throw  upon  it  any  lights  satisfactory 
either  to  my  reader  or  to  myself,  without  encroaching 
upon  the  space  destined  for  inquiries  more  intimately  con- 
nected with  the  theory  of  our  reasoning  powers.  One 
set  of  questions,  too,  arising  out  of  it,  (I  mean  those  to 
which  mathematical  calculations  have  been  applied  by  the 
ingenuity  of  the  moderns)  involve  some  very  puzzling 
metaphysical  difficulties,*  the  consideration  of  which 
would  completely  interrupt  the  train  of  our  present  specu- 
lations. I  proceed,  therefore,  in  continuation  of  those  in 
which  we  have  been  lately  engaged,  to  treat  other  topics  of 
a  more  general  nature,  tending  to  illustrate  the  logical  pro- 
cedure of  the  mind  in  the  discovery  of  scientific  truth.  As 

*  I  allade  more  particularly  to  the  dtmhts  started  on  this  subject  hy 
0*Alenibert,  in  his  Opuscules  Math^natiquesj  and  In  his  M^angcs  dc  lAt*- 
t4nlure. 

Ff 
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an  introduction  to  these^  I  propose  to  devote  one  whole  chap- 
ter to  some  miscellaneous  strictures  and  reflections  on  the 
logic  of  the  schools. 


%• 
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CHAPTER  THIRD. 


OF    THE    ARISTOTELIAN    LOGIC. 


•%Al^f«%' 


SECTION  I. 

Of  the  Demonstrations  of  the  Syllogistic  Rules  given  bjf 
Aristotle  and  his  Commentaiors. 

X  HE  great  variety  of  speculations  which,  in  the  present 
state  of  science,  the  Aristotelian  logic  naturally  suggests  Xo 
a  philosophical  inquirer,  lays  me,  in  this  chapter,  under  the 
necessity  of  selecting  a  few  leading  questions,  bearing  im- 
mediately upon  the  particular  objects  which  I  have  in 
view.  In  treating  of  these,  I  must,  of  course,  suppose  my 
readers  to  possess  some  previous  acquaintance  with  the 
subject  to  which  they  relate ;  but  it  is  only  such  a  general 
knowledge  of  its  outlines  and  phraseology,  as,  in  all  uni- 
versities, is  justly  considered  as  an  essential  accomplish- 
ment to  those  who  receive  a  liberal  education. 

I  begin  with  examining  the  pretensions  of  the  Aristo- 
telian logic  to    that   pre-eminent  rank  which  it  claims 
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among  the  sciences ;  professing,  not  only  to  rest  all  its 
conclusions  on  the  immoveable  basis  of  demonstration, 
but  to  have  reared  this  mighty  fabric  on  the  narroir 
ground-work  of  a  single  axiom.  ''  On  the  basis  (says  the 
latest  of  his  commentators)  of  one  simple  truth,  Aristotle 
has  reared  a  lofty  and  various  structure  of  abstract  sci- 
ence, clearly  expressed  and  fully  demonstrated."*  Nor 
Jiave  these  claims  been  disputed  by  mathematicians  them- 
selves. ^^  In  Togica  (says  Dr.  Wallis)  structura  syllogismi 
demonstratione  nititur  pure  mathematica."f  And,  in  ano- 
ther passage  :  *<  Sequitur  institutio  logica,  communi  usui 
accommodata, — Quo  videant  Tirones,  syllogisraorunti  le- 
ges strrcttssrmis  demonstrationibus  plane  malhematicis  ita 
fnudatas,  ut  consequentias  habeant  irrefragabiles,  qua^que 
ofiuciis  fallacnsque  detegendis  sint  accommodatse."  j:  Dr. 
Reid,  too,  although  he  cannot  be  justly  charged,  on  the 
whole,  with  any  undue  reverence  for  the  authority  of 
Aristotle,  has  yety  upon  one  occasion,  spoken  of  his  de- 
monslrations  with  much  more  respect  than  they  appear 
to  me  entitled  to,  "  I  believe  (says  he)  it  will  be  difficuft, 
in  atiy  science,  to  find  so  Targe  a  system  of  truths  of  so 
very  abstract  and  so  general  a  nature,  all  fortified  by  de* 
monstration,  and  all  invented  and  perfected  by  one  man. 
It  shows  a  force  of  genius,  and  labour  of  investigation, 
equal  to  the  moat  arduous  attempts."§ 

♦  AnafyHis  of  Aristotle's  Works  by  Dr.  Gillies,  Vol.  I.  p.  83,  2d  edit. 

f  See  the  Monitum  prefixed  to  the  Miscellaneous  TreatiKi^s  aniiczed  to 
ihe  third  Volume  of  Dr.  Wallis's  Mathematical  Works. 

^  Preface  to  the  same  volume 

^  Analysis  of  Aristotle'n  Logic. 

That  Dr.  Beid,  however,  was  perfectly  aware  that  these  demonstra- 
iions  are  more  specious  than  solid,  may  be  safely  inferred  from  a  sentence 
'»hich  afterwards  occurs  in  the  Kime  tract.    "  ^Vheii  we  go  without  tht  df- 
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As  the  fact  which  is  so  coDfidently  assumed  in  these 
passages  would,  if  admtttedy  completely  overturn  all  I 
have  hitherto  said  concerniog  the  nature  both  of  axioms 
and  of  demonstrative  evidence,  the  observations  which 
follow  seem  to  form  a  necessarj  sequel  to  some  of  the  pre- 
ceding discussions.  I  acknowledge,  at  the  same  time,  that 
mj  chief  motive  for  introducing  them,  was  a  wish  to  coun- 
teract the  effect  of  those  triumphant  panegyrics  upon 
Aristotle's  Organon,  which  of  late  have  been  pronounced 
by  some  writers,  whose  talents  and  learning  justly  add 
much  weight  to  their  literary  opinions ;  and  an  anxiety  to 
guard  the  rising  generation  against  a  waste  of  time  and  at- 
tention, upon  a  study  so  little  fitted,  in  my  judgment,  to 
reward  their  labour. 

The  first  remark  which  I  have  to  offer  upon  Aristotle's 
demonstrations,  is,  That  they  proceed  on  the  obviously 
fUse  supposition  of  its  being  possible  to  add  to  the  con- 
clastveness  and  authority  of  demonstrative  evidence.  One 
of  the  most  remarkable  circumstances  which  distinguishes 
thi»  from  that  species  of  evidence  which  is  commonly 
called  moral  or  probable,  is,  that  it  is  not  susceptible  of 
degrees ;  the  process  of  reasoning  of  which  it  is  the  result, 
being  either  good  for  nothing,  or  so  perfect  and  complete 
in  itself,  as  not  to  admit  of  support  from  any  adventitiouv 
aid.  Every  such  process  of  reasoning,  it  is  well  known, 
may  be  resolved  into  a  series  of  legitimate  syllogisms,  ex- 
hibiting separately  and  distinctly,  in  a  light  as  clear  and 
strong  as  language  can  afford,  each  successive  link  of  ther 

cle  of  the  mathematical  sciences,  I  know  nothing  in  which  there^M«M*  to 
be  m  much  demonstration  as  in  that  part  of  logic  which  trtats  of  tbefigares 
9mA  aodet  of  syllogism^.'' 
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demoDBtraiion.  How  far  this  conduces  to  render  the  de- 
monatration  more  convincing  than  it  waa  before,  is  not  now 
the  question.  Some  doubts  may  reasonably  be  entertain- 
ed upon  this  head,  when  it  is  considered,  that,  among  the 
Tarious  expedients  employed  by  mathematical  teachers  to 
assist  the  apprehension  of  their  pupils,  none  of  them  have 
ever  thought  of  resolving  a  demonstration  (as  may  always 
be  easily  done)  into  the  syllogisms  of  which  it  is  com- 
posed."^  But,  abstracting  altogether  from  this  considera- 
tion, and  granting  that  a  demonstration  may  be  rendered 
more  manifest  and  satisfactory  by  being  syllogistically  sta- 
ted ;  upon  what  principle  can  it  be  supposed  possible,  af- 
ter the  demonstration  has  thus  been  analysed  and  expand- 
ed, to  enforce  and  corroborate,  by  any  subsidiary  reason- 
ing, that  irresistible  conviction  which  demonstration  ne- 
cessarily commands. 

It  furnishes  no  valid  reply  to  this  objection,  to  allege, 
that  mathematicians  often  employ  themselves  in  inventing 

*  From  a  pasvag^e  indeed  in  a  memoir  by  LeibniU,  (printed  in  tbo  sixth 
volume  of  the  Acta  Eruditorum)  it  would  seem,  that  a  commentary  of  this  kind 
on  the  firiit  six  boolu  of  Euclid,  had  been  actually  carried  into  execution  bj 
two  writers,  whose  names  he  mentions.  "  Firma  autcm  demonstratio  est, 
qme  prsescriptam  a  logica  foraam  semU,  non  quasi  semper  ordinatis  scbo- 
lanim  more  syllog^ismis  opus  sit  (qnales  Ckrutiamu  Herlimus  et  Conradut 
Datjfpodius  in  sex  priores  Euclidislibros  cxhibuerunt)  sed  ita  saltern  ut  ar- 
gumentatio  concludat  Ti  formo^/*  &c.  &c.  Acta  Enutitar.  Lips.  Vol.  I.  p. 
285.  Venct.  1740. 

I  have  not  seen  either  of  the  works  alluded  to  in  the  above  sentence ; 
and,  upon  leas  respectable  authority,  should  scarcely  have  conceived  it  to 
be  credible,  that  any  person,  capable  of  understand inji:  Euclid,  had  ever  se- 
riously engaged  in  such  an  undertaking^.  It  would  have  been  difficult  to 
devise  a  more  effectual  expedient  for  exposing,  to  the  meanest  understand- 
ing, the  futility  of  the  syllogistic  theory. 
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demonstrations  of  the  same  theorem ;  for,  in  such 
instances,  their  attempts  do  not  proceed  from  any  anxiety 
to  swell  the  mass  of  eyidence,  by  finding  (as  in  some  other 
sciences)  a  variety  of  collateral  arguments,  all  bearing, 
with  their  combined  force,  on  the  same  truth ;— -their 
only  wish  is,  to  discover  the  easiest  and  shortest  road  by 
which  the  truth  may  be  reached.  In  point  of  simplicity, 
and  of  what  geometers  call  elegance^  these  various  de- 
monstrations may  differ  widely  from  each  other ;  but  in 
point  of  sound  logic,  they  are  all  precisely  on  the  same 
footing.  BSach  of  them  shines  with  its  own  intrinsic  light 
alone ;  and  the  first  which  occurs  (provided  they  be  all 
equally  understood)  conunands  the  assent  not  less  irresiit- 
ibly  than  the  last. 

The  idea,  however,  on  which  Aristotle  proceeded,  in  at* 
tempting  to  fortify  one  demonstration  by  another,  bears 
no  analogy  whatever  to  the  practice  of  mathematicians  in 
multiplying  proofs  of  the  same  theorem;  nor  can  it  derive 
the  slightest  countenance  from  their  example.  His  object 
was  not  to  teach  us  how  to  demonstrate  the  same  thing  in 
a  variety  of  different  ways  ;  but  to  demonstrate,  by  ab- 
stract reasoning,  the  conclusiveness  of  demonstration* 
By  what  means  he  set  about  the  accomplishment  of  his 
purpose,  will  afterwards  appear.  At  present,  I  speak 
only  o(  his  design  ;  which,  if  the  foregoing  remarks  be 
just,  it  will  not  be  easy  to  reconcile  with  correct  views, 
either  concerning  the  nature  of  evidence,  or  the  theory  of 
the  human  understanding. 

For  the  sake  of  those  who  have  not  previously  turned 
their  attention  to  Aristotle's  Logic,  it  is  necessary,  be- 
fore proceeding  farther,  to  take  notice  of  a  peculiarity 
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(and,  as  appears  (o  me,  an  improprietyy)  in  the  use  which 
he  makes  of  the  epithets  demonstrative  and  dialectical^  to 
mark  the  distinction  between  the  two  great  classes  into 
which  he  divides  syllogisms  ;  a  diode  of  speaking  which, 
according  to  the  common  use  of  language,  would  seem  to 
imply,  that  one  species  of  syllogisms  may  be  more  conclu- 
sive and  cogent  than  another.  That  this  is  not  the  case, 
is  almost  self-evident ;  for,  if  a  syllogism  be  perfect  in 
fortn,  it  must,  of  necessity,  be  not  only  conclusive,  but 
demonstratively  conclusive.  Nor  is  this,  in  fact,  the  idea 
which  Aristotle  himself  annexed  to  the  distinction ;  for  he 
tells  us,  that  it  does  not  refer  to  the  fonn  of  syllogisms, 
but  to  their  matter  ;— or,  in  plainer  language,  to  the  de- 
gree of  evidence  accompanying  the  premises  on  which 
they  proceed."^  In  the  two  books  of  his  last  Analytics, 
accordingly,  he  treats  of  syllogisms  which  are  said  to  be 
demonstrative,  because  their  premises  are  certain ;  and  in 
his  Topics,  of  what  he  calls  dialectical  syllogisms,  because 
their  premises  are  only  probable.  Would  it  not  have 
been  a  clearer  and  juster  mode  of  stating  this  distinction, 
to  have  applied  the  epithets  demonstrative  and  dialecti- 
cal to  the  truth  of  the  conclusions  resulting  from  these 
two  classes  of  syllogisms,  instead  of  applying  them  to  the 
syllogisms  themselves  ?  The  phrase  demonstrative  syllo- 
gism certainly  seems,  at  jQrst  sight,  to  express  rather  the 

^To  the  same  purpose  uIko  Dr.  Walliti:  *•  SyllogUnius  Tojticus  (quiet 
DiaJecticas  dici  nolct)  f ulis  liaberi  solet  syllog^ismas  (sen  syllog-isinorum  se 
ricft)  qui  firniam  potius  prcX^suInpfiolleut,  i*eu  opiiiioiieni  valdo  probabilcat 
creat,  quam  al>so1ntam  ccrlltudiiiom.  Non  quidem  rationc  Formay  (nam 
vj-llocriniui  onmcs,  si  in  justu  fornia,  sunt  demonstrativl;  hoc  cut,  si  pra?nii»- 
sre  venv  sint,  vera  erit  et  couclusio,)  scd  rutiune  JJafcritPy  wu  Pramiua- 
rum;  qxvw  i|»sa-,  iitphirimuin,  iiou  mint  ubsohito  certa',  ct  uuivcrsalitcr  tc- 
r»r;  sed  Kiltcm  probabilcs  atque  ut;'!.:j;r.piiii  vir.v."  T?'/.,V/j,  Ix'gica,  Lib. 
iii.  cap.  2n. 
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complete  and  oecessary  connexioii  between  the  conclu- 
MOD  and  the  premises^  than  the  certainty  or  the  neceBsity 
oi  the  truths  which  the  prembes  asBume. 

.  To  this  observation  it  may  be  added,  (in  order  to  pre- 
vent any  misapprehensions  from  the  ambiguity  of  lan- 
guage,) that  Aristotle's  idea  of  the  nature  of  demonstra- 
tion, is  essentially  different  from  that  which  I  have  alrea- 
dy endeavoured  to  explain.  "In  all  demonstration," 
(says  Dr.  Gillies,  who,  in  this  instance,  has  very  accu- 
rately and  clearly  stated  his  author's  doctrine,)  **  the  first 
principles  must  be  necessary,  immutable,  and  therefore 
eternal  truths,  because  those  qualities  could  not  belong  to 
tke  conclusion,  unless  they  belonged  to  the  premises, 
which  are  its  causes.""^     According  to  the  account  of  de- 
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I  am  much  at  a  loss  how  to  reconcile  this  account  of  demonstrative  eiri- 
deace  with  the  riew  which  is  ^yen  by  Dr.  Gillies  of  the  nature  of  sytlo- 
g^sn,  and  of  the  principles  on  which  the  syllo|^ie  theory  is  fbonded.  In 
one  passive  (p.  SV.)  he  tells  us,  that  <'  Aristotle  invented  the  syUogiam,  to 
prevent 'imposition  arising  from  the  abuse  of  words  ^**  in  a  second,  (p.  S3.) 
that  *<the  simple  truth  on  which  Aristotle  has  reared  a  lofty  and  various 
stmctnre  of  abstract  science,  clearly  expressed  and  fully  demonstrated-^w 
ttsdf  founded  in  the  natural  and  universal  texture  of  lang^a^e:^  in  a  third, 
(p.  86.)  that  ^*  the  doctrines  of  Aristotle's  Orp^anon  have  been  strangely  per- 
plexed by  confounding^  the  (frammatical  principles  on  which  that  tcork  is  built 
with  mathematical  axioms."  Is  it  possible  to  isiippose,  that  Aristotle  could 
have  ever  thought  of  applying  to  mere  (framinafical  principles^ — to  truths 
/bunded  in  the  natvrcU  and  unirerstU  texture  of  language-^the  epithets  of 
iiere«iory,  trnmutahU,  and  eternal  1 

I  am  unwilling  to  lengthen  this  note,  otherwise  it  might  be  easily  shown, 
how  utterly  irrcconcilcablc,  in  the  present  instance,  are  the  glosses  of  this 
ingenious  commentator  with  the  text  of  his  author.  Into  some  of  these 
iploascs  it  is  probable  that  he  has  been  unconsciously  betrayed,  by  his  anxie* 
ty  to  establish  the  claim  of  his  favourite  philosopher  to  the  important  specnia- 
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monttrative  or  mttbematical  evidence  formerly  given,  the 
first  principles  on  which  it  rests  are  not  eternal  and  im- 
mutably  truths,  but  definitions  or  hypotheses ;  and  there- 
fore, if  the  epithet  demonstrative  be  understood,  in  our 
present  argument,  as  descriptive  of  that  peculiar  kind  of 
evidence  which  belongs  to  mathematics,  the  disfioction 
between  demonstrative  and  dialectical  syllogisms  is  redo* 
ced  to  this ;  that  in  the  former,  where  all  that  is  asserted 
is  the  necessary  connexion  between  the  conclusion  and 
the  premises,  neither  the  one  nor  the  other  of  these  can 
with  propriety  be  said  to  be  either  true  or  falstj  because 
both  of  them  are  entirely  hypothetical:  in  the  fatter, 
where  the  premises  are  meant  to  express  truths  or  facts, 
(supported,  on  the  most  favourable  supposition,  by  a  very 
high  degree  of  probability,)  the  conclusion  must  necessa- 
rily partake  of  that  uncertainty  in  which  the  premises  are 
involved. 

But  what  I  am  chiefly  anxious  at  present  to  impress  on 
the  minds  of  my  readers,  is  the  substance  of  the  two  fol- 
lowing propositions:  Firsts  That  dialectical  syllogisms 
(provided  they  be  not  sophistical)  are  not  less  demonstra- 
tively conclusive,  so  far  as  the  process  of  reasoning  is 
concerned^  than  those  to  which  this  latter  epithet  is  re- 
stricted by  Aristotle ;  and,  stcondlyy  That  it  is  to  the 
process  of  reasoning  aloney  and  not  to  the  premises  on 
which  it  proceeds,  that  Aristotle's  demonstrations  exclu- 
sively refer.  The  sole  object,  therefore,  of  these  demon- 
strations, is  (as  I  already  remarked)  not  to  strengthen,  by 
new  proofs,  principles  which  were  doubtful,  or  to  supply 

tions  of  Locke  on  the  abuse  of  words,  and  to  those  of  some  later  writ^v  or 
lanpu^  conBldered  as  an  instrument  of  thought. 
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new  links  to  a  chain  of  reasoning  which  was  imperfect^  but 
to  confirm  one  set  of  demonstrations  bj  means  of  another* 
The  mistakes  into  which  some  of  my  readers  might  have 
been  led  by  the  contrast  which  Aristotle's  language  im- 
plies between  dialectical  syllogisms,  and  those  which  he 
bonours  with  the  title  of  demonstrative,  will,  I  trust,^  fur* 
nish  a  sufficient  apology  for  the  length  of  this  expla- 
nation. 

Having  enlarged  so  fully  oD  the  professed  aim  of  Aris^ 
totle's  demonstrations,  I  shall  despatch,  in  a  very  few  pa« 
ges,  what  I  have  to  oflfer  on  the  manner  in  which  he  haa 
carried  his  design  into  effect.  If  the  design  be  as  unphi*' 
losophical  as  I  have  endeavoured  to  show  that  it  is,  the 
apparatus  contrived  for  its  execution  can  be  considered  in 
no  other  light  than  as  an  object  of  literary  curiosity.  A 
process  of  reasoning  which  pretends  to  demonstrate  the 
legitimacy  of  a  conclusion  which,  of  itself,  by  its  own  in* 
trinsic  evidence,  irresistibly  commands  the  assent,  must, 
we  may  be  perfectly  assured,  be  at  bottom  unsubstantial 
and  illusory,  how  specious  soever  it  may  at  first  sight  ap» 
pear.  Supposing  all  its  inferences  to  be  strictly  just,  it 
can  only  bring  us  round  again  to  the  point  from  whence 
we  set  out. 

The  very  acute  strictures  of  Dr.  Reid»  in  his  Analysis 
t>f  Aristotle's  Logic,  on  this  part  of  the  Syllogistic  The* 
cry,  render  it  superfluous  for  me,  on  the  present  occasion, 
to  enter  into  any  details  upon  the  subject.  To  this  small, 
but  valuable  tract,  therefore,  I  beg  leave  to  refer  my  read* 
ers ;  contenting  myself  with  a  short  extract,  which  con* 
tains  a  general  and  compendious  view  of  the  conclusion 
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drawn,  and  of  the  argument  used,  to  prove  it,  in  each  of 
the  three  fignrea  of  syllogisms. 

<<In  the  first  figure,  the  conclusion  affirms  or  denies 
something  of  «  certain  species  or  individual;  and  the  ar- 
gument to  prove  this  conclusion  is»  That  the  same  thing 
may  be  affirmed  or  denied  of  the  whole  genus  to  which 
that  species  or  individual  belongs. 

*^  In  the  second  figure,  the  conclusion  is,  That  some 
species  or  indiridiial  does  not  belong  to  such  a  genus ;. 
and  the  argument  is.  That  some  attribute  common  to  the 
whole  genus  does  not  belong  to  that  species  or  individual* 

<<  In  the  third  figure,  the  conclusion  is.  That  such  an  at- 
tribute belongs  to  part  of  a  genus ;  and  the  argument  is, 
That  the  attribute  in  question  belongs  to  a  species  or  in- 
dividual which  is  part  of  that  genus. 

"  I  apprehend  that,  in  this  short  view,  every  conclusion 
that  falls  within  the  compass  of  the  three  figures,  as  welt 
as  the  mean  of  proof,  is  comprehended.  The  rules  of  all 
the  figures  might  be  easily  deduced  from  it ;  and  it  ap*- 
pears  that  there  is  only  one  principle  of  reasoning  in  all 
the  three  ;  so  that  it  is  not  strange,  that  a  syllogism  of  one 
figure  should  be  reduced  to  one  of  another  figure. 

*<  The  general  principle  in  which  the  whole  terminates* 
and  of  which  ewery  catesrorical  syllogism  is  only  a  particu- 
lar application,  is  this,  That  what  is  affirmed  or  denied  of 
^e  whole  genus  may  be  affirmed  or  denied  of  every  spe- 
cies and  individual  belonging  to  it.    This  is  a  principle  of 
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undoubted  certainty  indeed,  but  of  no  great  depth. 
AriBfotle  and  all  the  logicians  assume  it  as  an  axiom,  or 
frst  principle,  from  which  the  sjtlogbtic  system,  as  it 
were,  takes  its  departure;  and  after  a  tedious  voyage,  and 
great  expense  of  demonstration,  it  lands  at  last  in  thia 
principle,  as  its  ultimate  conclusion.  O  euros  hami' 
num  !  O  quantum  eat  in  rebus  inane  !**^ 

When  %e  compare  this  mockery  of  science  with  the  un- 
fivalled  powers  of  the  inventor,  it  is  scarcely  possible  to 
%void  suspectineC)  that  he  was  anxious  to  conceal  its  real 
poverty  and  nakedness,  under  the  veil  of  the  abstract  lan- 
guage in  which  it  was  exhibited.  It  Is  observed  by  the 
author  last  quoted,  that  Aristotle  hardly  ever  gpves  exam* 
pies  of  real  syllogisms  to  illustrate  his  rules ;  and  that  his 
commentators,  by  endeavouring  to  supply  this  defect^ 
have  only  brought  into  contempt  the  theory  of  their  mas- 
ter. *^  We  acknowledge,  (says  he)  that  this  was  charitably 
done,  in  order  to  assist  the  conception  in  matters  so  very 
abstract :  but  whether  it  was  prudently  done  for  the  ho« 
Boar  of  the  art,  may  be  doubted.'*  One  thing  is  certain^ 
that  when  we  translate  any  of  Aristotle's  demonstrations 
from  the  general  and  enigmatical  language  in  which  he 
states  it,  into  more  familiar  and  intelligible  terms,  by  ap- 
plying it  to  a  particular  example,  the  mystery  at  once  dis- 
appears, and  resolves  into  some  self-evident  or  identical 
puerility.  It  is  surely  a  strange  mode  of  proof,  which 
would  establish  the  truth  of  what  is  obvious,  and  what  was 
never  doubted  of,  by  means  of  an  argument  which  appears 
quite  unintelligible,  till  explained  and  illustrated  by  an  in- 
stance perfectly  similar  to  the  very  thing  to  be  proved. 

*  Tliis  axiom  is  call^,  ia  soholavtic  lanfruaye,  the  dkhm  4e  urnmi  §i  d^ 
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'*  If  A  (says  Aristotle)  is  attributed  to  every  B,  and  B 
to  every  C^  it  follows  necessarily,  that  A  may  be  attribo- 
ted  to  every  C.***  Such  is  the  demonstration  given  of 
the  first  mode  of  the  first  figure  ;  and  it  is  obviously  no* 
thing  more  than  the  axiom,  called  the  dictum  de  omnt, 
concealed  under  the  disguise  of  an  uncouth  and  cabalisti- 
cal  phraseology.  The  demonstrations  given  of  the  other 
legitimate  modes  are  all  of  the  same  description. 

In  disproving  the  illegitimate  modes,  he  proceeds  after 
a  similar  manner ;  condescending,  however,  in  general,  to 
supply  us,  by  way  of  example,  with  three  terms,  such  «i 
6ontim,  habitus f  prudentia;  albtfm,  tquus^  cygnxis  ;^^ 
which  three  terms,  we  are  left,  for  our  own  satisfaction,  to 
form  into  illegitimate  syllogisms  of  the  particular  figure 
and  mode  which  may  be  under  consicferation.  The  mani- 
fest inconclusiveness  of  every  such  syllogism,  he  seenois  to 
have  thought,  might  assist  readers  of  slower  apprehension 
in  perceiving  more  easily  the  import  of  the  general  propo^ 
sition.  The  inconclusiveness,  for  instance,  of  those  modes 
of  the  first  figure,  in  which  the  major  is  particular,  is  thus 
stated  and  explained.  ^^  If  A  is  or  is  not  in  some  B,  and 
B  in  every  C,  no  conclusion  follows.     Take  for  the  terms 

*  Analyt.  Prior,  cap.  iv. 

It  is  obvious,  that  Aristotle^s  63rmbolica1  demonstrations  mlgrht  be  easily 
thrown  into  the  form  of  symbolical  syllogrisnig.  The  circumstance  vhid^ 
induced  him  to  prefer  the  former  mode  of  statement,  >^'as  probably  that  h« 
might  avoid  the  appearance  of  reasoning^  in  a  circle,  by  employ iug*  the  syl- 
lOflriBtic  theory  to  demonstrate  itself.  It  is  curious  how  it  should  have  esca- 
ped him,  that,  in  attempting  to  shun  this  fallacy,  he  had  fallen  into  another 
exactly  of  the  same  description ;— 'that  of  eniployiu^  an  ansniment  in  the 
eonmion  form  to  demonstrate  the  learitimacy  of  syl!oTTsm»,  after  having  re- 
presented a  syllogistic  analysis  as  the  only  infallible  test  of  the  legitimacy 
of  a  deaonstration. 
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in  the  afiBrmative  case,  goody  habits  prudence  ;  in  the  ne- 
gatiye,  good^  habiiy  ignorance.^^^  With  respect  to  such 
passages  as  this,  Dr.  Reid  has  perfectly  expressed  017 
feeling,  when  he  says ;  <<  That  the  laconic  style  of  the  au- 
thor, the  use  of  symbols  not  familiar,  and,  in  place  of  giT- 
ing  an  example,  his  leaving  us  to  form  one  from  three  as- 
signed terms,  give  such  embarrassment  to  a  reader,  that 
he  is  like  one  reading  a  book  of  riddles,  "f  Can  it  be 
reasonably  supposed,  that  so  great  an  obscurity  in  such  a 
writer  was  not  the  effect  of  some  systematical  design? 

From  the  various  considerations  already  stated,  I  might 
perhaps,  without  proceeding  farther,  be  entitled  to  con^ 
dude,  that  Aristotle's  demonstrations  amount  to  nothing 
more  than  to  a  specious  and  imposing  parade  of  words ; 
but  the  innumerable  testimonies  to  their  validity,  from  the 
highest  names,  and  the  admiration  in  which  they  con< 
tinue  to  be  held  by  men  of  distinguished  learning,  render 
it  necessary  for  me,  before  dismissing  the  subject,  to  un- 
fold a  little  more  completely  some  parts  of  the  foregoing 
argument. 

It  may  probably  appear  to  some  of  my  readers  super- 
fluous to  remark,  after  the  above-cited  specimens  of  the 
reasonings  in  question,  that  not  one  of  these  demonstra- 
tions ever  carry  the  mind  forward,  a  single  step,  from  one 
truth  to  another ;  but  merely  from  a  general  axiom  to 
some  of  its  particular  exemplifications.  Nor  is  this  all ; 
they  carry  the  mind  in  a  direction  opposite  to  that  in  which 

*  Analyt.  Prior,  cap.  iv. 

t  Dr.  Gillies  has  attempted  a  vindication  of  the  use  which  Aristotle,  in 
bis  demonstrations,  has  made  of  the  letters  of  the  alphabet.    For  some  re- 
on  this  attempt,  See  Note  (L.) 
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lU  judgmentB  are  necessarily  formed.     The  meaniof^  of  ft 
general  axioni»  it  is  well  known,  is  seldoin»  if  ever  intelligi- 
ble, till  it  lias  been  illustrated  bj  some  example  ;  irhereis 
Aristotle,  in.all  his  demonstrations,  proceeds  on  the  ide% 
that  the  truth  of  an  axiom,  in  particular  instances,  is  o  1^ 
gUal  consequence  of  its  truth,  as  enunciated  in  general 
terms.     Into  this  mistake,  it  must  be  owned,  he  was  not 
unnaiurallj  led  by  the  place  which  is  assigned  to  axioms 
at  the  beginning  of  the  elements  of  geometry,  and  by  the 
manner  in  which  they  are  afterwards  referred  to  in  de» 
monstrating  the  propositions.      Since  A  (it  is  said)  it 
equal  to  B,  and  B  to  C,  A  is  equal  to  C  ;  /or,  ihengi 
which  are  equal  to  one  and  the  same  things  are  fftui/  to 
one  anothtr.^^     This  place,  I  have  little  doubt,  haa.  bees 
occupied  by  mathematical  axioms,  as  far  back,  at  least,  af 
the  foundation  of  the  Pythagorean  school ;  and  Aristotle's 
fundamental  axiom  will  be  found  to  be  precisely  of  the 
same  description.     Instead,  therefore,  of  saying,  with  On 
Oillies,  that,  ''on  the  basis  of  one  single  truth  Aristotle 
has  reared  a  lofty  and  various  structure  of  abstract  sci- 
ence,"— it  would  be  more  correct  to  say,  that  the  whole 
of  this  science  is  comprised  or  implied  in  the  terms  of  one 
single  axiom.     Nor  must  it  be  forgotten  (if  we  are  to  re- 
tain Dr.  Gillies's  metaphor)  that  the  structure  may,  with 
much  more  propriety,   be  considered  as  the  basis  of  the 
axiom,  than  the  axiom  of  the  structure. 

When  it  is  recollected,  that  the  greater  part  of  our  best 
philosophers  (and  among  the  rest,  Dr.  Reid)  still  perse* 
vere,  after  all  that  Locke  has  urged  on  the  opposite  side 
of  the  question,  in  considering  axioms  as  the  ground-work 
of  mathematical  science,  it  will  not  appear  surprising,  that 
Aristotle's  demonstrations  f»liould  have  so  long  continued 
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to  maintain  their  ground  in  books  of  logic  That  this  idea 
is  altogether  erroneous,  in  so  far  as  mathematics  is  con^ 
cerned,  has  been  alreadj  sufficiently  shown  ;  the  whole  of 
that  science  resting  ultimately,  not  on  axioms,  but  on  de- 
finitions or  hypotheses.  By  those  who  have  examined 
my  reasonings  on  this  last  point,  and  who  take  the  pains 
to  combine  them  with  the  foregoing  remarks,  I  trust  it  will 
be  readily  allowed,  that  the  syllogistic  theory  furnishes  no 
exception  to  the  general  doctrine  concerning  demonstra- 
tive evidence,  which  I  formerly  endeavoured  to  establish ; 
its  pretended  demonstrations  being  altogether  nugatory^ 
and  terminating  at  last  (as  mudt  be  the  case  with  every 
process  of  thought  involving  no  data  but  what  are  purely 
axiomatical)  in  the  very  proposition  from  which  they  ori- 
ginally set  out. 

The  idea  that  all  demonstrative  science  must  rest  ulti- 
mately on  axioms,  has  been  borrowed,  with  many  other 
erroneous  maxims,  from  the  logic  of  Aristotle ;  but  is  now, 
in  general,  stated  in  a  manner  much  more  consistent  (al- 
though perhaps  not  nearer  to  the  truth)  than  in  the  works 
of  that  philosopher.  According  to  Dr.  Reid,  the  degree  of 
evidence  which  accompanies  our  conclusions,  is  necessa- 
rily determined  by  the  degree  of  evidence  which  accom- 
panies our  first  principles ;  so  that,  if  the  latter  be  only 
probable,  it  is  perfectly  impossible  that  the  former  should 
be  certain.  Agreeing,  therefore,  with  Aristotle,  in  con- 
sidering axioms  as  the  basis  of  all  demonstrative  science, 
he  was  led,  at  the  same  time,  in  conformity  with  the  doc- 
trine just  mentioned,  to  consider  them  as  eternal  and  im- 
mutable truths,  which  are  perceived  to  be  such  by  an  in- 
tuitive judgment  of  the  understanding.     This,  however, 

is  not  the  language  of  Aristotle ;  for,  while  he4ells  us, 

Hh 
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that  there  is  do  demonstration  but  of  eternal  truths,"^  he 
asserts,  that  the  first  principles  which  are  the  foundatioD 
of  all  demonstration^  are  got  by  induction  from  the  in- 
formation of  sense.f  In  what  manner  this  apparent  con- 
tradiction is  to  be  reconciled,  I  leave  to  the  consideration 
of  his  future  commentators. 

For  my  owti  part,  I  cannot  help  being  of  opinion  witli 
Lord  Monboddo,  (who  certainly  was  not  wanting  in  a  due 
respect  for  the  authority  of  Aristotle)  that  the  syllogistic 
theory  would  have  accorded  much  better  with  the  doctrine 
of  Plato  concerning  ^en^ra/  idtCLS^  than  with  that  heldoB 
the  same  subject  by  the  founder  of  the  Peripatetic  school.^ 
To  maintain  that,  in  ail  demonstration,  we  argue  from  ge- 
nerals to  particulars,  and,  at  the  same  time,  to  assert,  that 
the  necessary  progress  of  our  knowledge  is  from  particu- 
lars to  generals,  by  a  gradual  induction  from  the  informa- 
tions of  sense,  do  not  appear,  to  an  ordinary  understand- 

r»fjiii  AThtec^  fltM*  ireoij  t»<rwtf  xctt*  Tvfitfiifinnof  Analyt.  Post.  lib.  i. 
cap.  viii. 

f  Ex  /ufv  0W7  Ats-Bne^Me  yiyvirAi  fltvtt/uii.  ix  /•  fAVUfAHc  ;roAX«txic  tit  aptx 
ytyc/itrMf,  tjuTttfiA,  ityttf  9re/A«ii  fAfufxAt  rm  afiB/mify  i/uvuftA  /ulia  trvn, 
IX  ^*  t/ATTUfiAi  »  IX  nAiitoi  tiptfjLner Airot  tk  xaOoav  iv  t»  4^^f>  '^^  ^^cf  va^a 
TA  ;ro>\«)  0  Av  fv  a^AO-iv  cr  cvii  ixi/ro/c  to  avroy  rn^fnc  Ap^n  xat/  f-rtvtn- 
fjLtff  iitf  f^tf  Trtft  yttiTty,  rt^^tir  t Af  i't  Trtpi  ro  cir,  iTiTrnfjuK,  (Analyt. 
Post.  Lib.  ii.  cap.  xix.)  The  whole  chapter  may  be  read  with  advantage 
by  those  who  wish  for  a  faller  explanation  of  Aristotle's  opinion  on  thi» 
question.  His  illustratioa  of  the  intellectual  process  by  which  general 
principles  arc  obtained  from  the  perceptions  of  sense,  and  from  reiterated 
acts  of  mcniory  reviving  into  one  experience,  is  more  particularly  deser- 
ving of  attention. 

t  AiKJient  Metaphysics,  Vol.  V.  pp.  161,  185. 


J 
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ing,  to  be  very  congruous  parts  of  the  same  system  ;'^  and 
yet  the  last  of  these  tenets  has  been  eagerly  claimed  as  & 
discovery  of  Aristotle,  by  some  of  the  moat  zealous  ad- 
mirers of  his  logical  dcmonst rations. f 


*  It  may  perhape  be  a»kod,  Is  not  this  the  very  mode  of  philosophizing 
recommended  by  Bacon,  first,  to  proceed  BBalytieally  from  particulars  to  ge- 
nerals, and  then  to  reason  synthetically  from  generals  to  particnlars  ?  My 
reply  to  this  q[aestion,  (a  qnestion  which  will  not  puzzle  any  person  at  aU 
acqnunted  with  the  subject)  I  mast  delay,  till  I  shall  have  an  opportunity, 
in  the  progress  of  my  work,  of  pointing  ont  the  essential  difference  between 
the  meanings  annexed  to  the  word  indudion^  in  the  Aristotelian,  and  in  the 
Baconian  logic.— Upon  the  present  occasion,  it  is  sufficient  to  observe,  that 
Bacon^s  pfam  of  inrestigation  was  never  supposed  to  be.  applicable  to  the 
diacoTcry  of  principles  which  are  necessary  and  eternal. 

\  See  Dr.  GiUies^s  Analysis  of  AriBtotlc*s  works,,  panim. 

In  this  teamed,  and  on  the  whole  very  instructive  performance,  I  find  rc- 
Ycral  doctrines  ascribed  to  Aristotle,  which  appear  not  a  little  at  varianco 
with  each  other.    The  following  passages  (wl)ich  I  am  led  to  select  from 
their  connexion  with  the  present  argument)  strike  me  as  not  only  widely 
diAnrent,  but  completely  contradictory,  in  thq|r  import. 

^^  According  to  Aristotle,  definiiiOM  arc  the  foundations  of  all  scicpcc; 
imi  ikotefiuHittins  are  pure  only  when  they  originaie  in  an  accvrate  exami- 
nuiUmf  and  patient  comparison  of  the  perceptible  qualitiet  of  individual 
oideeter    Vol.  I.  p.  77. 

«  Demonstrative  truth  can  apply  only  to  those  things  which  vccestarily 
enst  after  a  certain  manner,  and  whose  state  is  unalterable:  and  wc 
know  those  things  when  wc  know  their  causes :  Thus  wc  know  a  mathe- 
matical proposition,  when  we  know  the  causes^  that  make  it  truej  that  is, 
when  we  know  all  the  intermediate  propositions,  up  to  the  first  principles 
or  euknnsy  an  wMch  it  is  ultimately  buUt:'    Ibid.  pp.  95,  96. 

It  ia  almost  superfluous  to  observe,  that  while  the  former  of  these  quota- 
tiona  founds  all  demonstrative  evidence  on  definitions,  the  latter  founds  it 
upon  axioms.  Nor  is  this  all.  The  former  (as  is  manifest  from  the  second 
clause  of  the  sentence)  can  refer  only  to  contingent  truths  j  inasmuch  as  the 
most  accurate  examination  of  the  pc|oeptible  qualities  of  individual  objects 
can  never  lead  to  the  knowledge  of  things  which  necessarily  exist  after  a 
ctrUdn  manner.  TIic  latter  as  obviously  refers  (and  exclusively  refers)  to 
tenths  which  resemble  mathematical  theorems. 
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In  this  point  of  view.  Lord  Monboddo  has  certainly 
conducted,  with  greater  skill,  his  defence  of  the  syllogis- 
tic theory;  inasmuch  as  he  has  entirely  abandoned  the 
important  conclusions  of  Aristotle  concerning  the  natural 
progress  of  human  knowledge;  and  has  attempted  to  en- 
trench himself  in  (what  was  long  considered  as  one  of  the 
most  inaccessible  fastnesses  of  the  Platonic  philosophy) 
the  very  ancient  theory,  which  ascribes  to  general  idem 
an  existence  necessary  and  eternal.  Had  he,  upon  this 
occasion,  after  the  example  of  Aristotle,  confined  himself 
solely  to  abstract  principles,  it  might  not  have  been  aa 
easy  task  to  refute,  to  the  satisfaction  of  common  readers, 
his  metaphysical  arguments.  Fortunately,  however,  be 
has  favoured  us  with  some  examples  and  illust rations, 
which  render  this  undertaking  quite  unnecessary;  and 
which,  in  my  opinion,  have  given  to  the  cause  which  he 
was  anxious  to  support,  one  of  the  most  deadly  blows 
which  it  has  ever  received.  The  following  panegyricf  in 
particular,  on  the  utility  of  logic,  while  it  serves  to  show 
that,  in  admiration  of  the  Aristotelian  demonstrations,  be 
did  not  yield  to  Dr.  Gillies,  forms  precisely  such  a  com- 
ment as  I  myself  could  have  wished  for,  on  the  leading 
propositions  which  I  have  now  been  attempting  to  estar 
blish. 


As  to  Aristotle^B  aflBertion,  that  d^fhdiions  are  the  first  principles  of  aD 
lUmonstraiions  {aI  ttf^Ai  T«y  avclu^utt  oi  c^tcrfjiet,)  it  undoubtedly  aeemiy 
at  first  Tiew,  to  coincide  exactly  with  the  doctrine  wliich  1  was  at  so  mndli 
pains  to  inculcate,  in  treating*  of  that  peculiar  evidence  which  belongs  to 
jnathematics.  I  hope,  howeyer,  I  shall  not,  on  this  account,  be  accused  of 
plagiarism,  when  it  is  considered,  tlHt  the  commentary  upon  these  word% 
quoted  above  from  Dr.  Gillies,  absolutely  excludes  mathematics  from  tte 
Bumber  of  those  sciesces  to  which  they  are  to  be  appliedw^^On  this  paW| 


1. 


•  ■      ■       "1. 
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'<  In  proof  of  the  Utility  of  logic,*  (sayi  Lord  Monboddo) 
I  will  give  an  example  of  an  argument  to  prove  that  man 
is  a  substance ;  which  argument,  put  into  the  syllogiBtic 
form,  is  this : 


it 


Every  Aninujtl  is  a  Substance ; 
Every  Man  is  an  Animal ; 
Therefore  every  Man  is  a  Svpstanee. 


*^  There  is  no  man,  I  believe,  who  is  not  convinced  of 
the  truth  of  the  conclusion  of  this  syllogism :  But,  how  he 
is  convinced  of  this,  and  for  what  reason  he  believes  it  to 
be  true,  no  man  can  tell,  who  has  not  learned,  from  the  lo« 
ipc  of  Aristotle,  to  know  what  a  proposition,  and  what  a 
iyllogpsm  is.  There  he  will  learn,  that  every  proposition 
affirms  or  denies  something  of  some  other  thing.^  What  is 
affirmed  or  denied  is  called  the  Predicate }  and  that  of 
which  it  is  affirmed  or  denied,  is  called  the  Subject.  The 
predicate  being  a  more  general  idea  than  the  subject  of 
which  it  is  predicated,  must  contain  or  include  it,  if  it  be 
an  affirmative  proposition  ;  or  if  it  be  a  negative  proposi- 
tion, it  must  exclude  it.  This  is  the  nature  of  proposi- 
tions :  And  as  to  syllogism,  the  use  of  it  is  to  prove  any 
proposition  that  is  not  self-evident.  And  this  is  done  by 
finding  out  what  is  called  a  middle  term  ;  that  is,  a  term 
connected  with  both  the  predicate  and  the  subject  of  the 
proposition  to  be  proved.  Now  the  proposition  to  be  pro- 
ved here  is,  that  man  is  a  substance  ;  or,  in  other  words, 
that  substance  can  be  predicated  of  man  :  And  the  middle 


too,  ArlitoUe*8  own  language  is  dedsiye.    E|  «y«7x«i«r  «p«  0'v^^eyArf(ec 
tw^tf  i  »W9iu(tf.    Analyt.  Foster.  lib. !.  Cvp,  vw. 
•  AneitBt  Mstiqphpiai,  Voi  V.  p.  1^. 
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term,  by  which  this  connexion  is  discovered,  is  animalj 
of  which  substance  is  predicated ;  and  this  is  the  major 
proposition  of  the  sjllogism,  hy  which  the  major  term  of 
the  proposition  to  be  proved,  is  predicated  of  the  middle 
term.  Then  animal  is  predicated  of  man ;  and  this  is 
the  minor  proposition  of  the  syllogism,  by  which  the  mid- 
dle term  is  predicated  of  the  lesser  term,  or  subject  of  the 
proposition  to  be  proved.  The  conclusion,  therefore,  is, 
that  as  substance  contains  animal,  and  man  is  contained  iu 
animal,  or  is  part  of  animal,  therefore  substance  contains 
man*  And  the  conclusion  is  necessarily  deduced  from 
the  axiom  I  have  mentioned,  as  the  ibundation  of  the 
truth  of  the  syllogism,  <  That  the  whole  is  greater  than 
any  of  its  parts,  and  contains  them  all.'  So  that  the 
truth  of  the  syllogism  is  as  evident  as  when  we  say,  that 
if  A  contain  B,  and  B  c{>ntain  C,  then  A  contains  C. 

*' In  this  manner  Aristotle  has  demonstrated  the  truth 
of  the  syllogism.  Bht  a  man,  who  has  not  studied  his  lo- 
{ic,  can  no  more  tell  why  he  believes  the  truth  of  tlie  syl- 
logism above  mentioned,  concerning  man  being  a  sub- 
stance^  than  a  joiner,  or  any  common-  mechanic,  who  ap- 
plies a  foot  or  a  yard  to  the  length  of  two  bodies,  and  finds 
that  both  agree  exactly  to  that  measure,  and  are  neither 
longer  nor  shorter,  can  give  a  reason  why  he  believes 
the  bodies  to  be  equal,  not  knowing  the  axiom  of  Euclid, 
'  That  two  things,  which  are  equal  to  a  third  thing,  are 
equal  to  one  another,' 

^^  By  this  discovery  Aristotle  has  answered  the  ques- 
^  tion  which  Pontius  Pilate,  the  Roman  Governor,  asked  of 
our  Saviour,  WImt  Tniih  is  ?    The  answer  to  which  ap- 
pears now  to  be  so  obvious,  that  I  am  persuaded  Pilate 
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would  not  have  asked  it  as  a  questioDy  which  he  no  doubt 
thought  very  difficult  to  be  answered,  if  he  had  not  stu- 
died the  logic  of  Aristotle."''^ 

After  perusing  the  above  exposition  of  Aristotle's  de- 
monstration, the  reader,  if  the  subject  be  altogether  new 
to  him,  will  be  apt  to  imagine,  that  the  study  of  logic  is  an  ^ 
undertaking  of  much  less  difficulty  than  he  had  been  ac- 
customed formerly  to  apprehend;  the  whole  resolving  ul- 
timately into  this  axiom,  ^*  That  if  A  contains  B,  and  B 
contains  C,  then  A  contains  C."  In  interpreting  this  ax- 
iom, he  will  probably  figure  to  himself  A,  B,  and  C,  as 
bearing  some  resemblance  to  three  boxes,  the  sizes  of 
which  are  so  adapted  to  each  other,  that  B  may  be  literal- 
ly put  into  the  inside  of  A,  and  C  into  the  inside  of  B. 
Perhaps  it  may  be  reasonably  doubted,  iC  there  is  one  lo- 

•  Ancient  MetaphyiicB,  Vol.  V.  pp.  152, 153, 154. 

I  have  quoted  this  peasagpe  at  length,  became  I  consider  it  as  an  instrnc- 
live  example  of  the  effects  likely  to  be  produced  on  the  understanding  by 
scholastic  studies,  where  they  become  a^faTourite  and  habitual  object  of  pur- 
suit. The  author  (whom  I  knew  well,  and-  lior  whose  memory  I  entertain  a 
sincere  respect)  was  a  man  of  no  common  mental  powers.  Besides  possess 
lag  a  rich  fund  of  what  is  commonly  called  learning,  he  was  distinguisked 
by  natural  acutencss;  by  a  more  than  ordinary  share  of  wit )  and,  in  the 
diieharge  of  his  judicial  functions,  by  the  singular  correctness,  graTity,  and 
tfgnity  of  his  unpremeditated  elocution ;— 4md  yet,  so  completely  had  his  to- 
cnlties  been  subdued  by  the  Tain  abstractions  and  Terbal  distinctions  of  the 
schools,  that  he  had  brought  himself  seriously  to  regard  such  discussions 
as  tliat  which  1  have  here  transcribed  from  ills  works,  not  only  as  containing 
much  excellent  sense,  but  as  the  quintessence  of  sound  philosophy.  As  fbr 
tlie  mathematical  and  physical  discoveries  of  the  Newtonians^  he  held  them 
in  comparative  contempt,  and  was  probably  prevented,  by  this  circumstance, 
from  ever  proceeding  farther  than  the  6r8t  elements  of  these  sciences.  In- 
.  deed,  his  ignorance  of  both  was  wonderful,  considering  the  very  liberal 
education  which  be  bad  rec^vtd,  not  only  ia  bis  owa  country,  but  at  a 
fordgii  n&iTenity. 
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gician  ia  a  hundred,  who  eyer  dreamed  of  understandiDg 
it  in  any  other  tease.  When  considered  in  this  light,  it  is 
not  surprising  that  it  should  instantly  command  the  assent 
of  the  merest  novice  :  nor  would  he  hesitate  one  moment 
longer  about  its  truth,  if,  instead  of  being  limited  (in  con- 
formity to  the  three  terms  of  a  syllogism)  to  the  three  let- 
^  ters.  A,  B,  C,  it  were  to  be  extended  from  A  to  Z ;  the 
series  of  boxes  corresponding  to  the  series  of  letters,  being 
all  conceived  to  be  nestledp  one  within  another,  like  those 
which  we  sometimes  see  exhibited  in  the  hands  of  a  jug- 
i^er. 

If  the  curiosity  of  the  student,  however,  should  lead 
him  to  inquire  a  little  more  accurately  into  Aristotle's 
meaning,  he  will  soon  have  the  mortification  to  learn,  that 
when  one  thing  is  said  by  the  logician,  to  be  in  another^ 
or  to  be  contained  in  another,  these  words  are  not  to  be 
uiiderstood  in  their  ordinary  and  most  obvious  sense,  bat 
in  a  particular  and  technical  sense,  known  only  to  adepts ; 
and  about  which  (we  may  remark  by  the  way)  adepts  are 
not,  to  this  day,  unanimously  agreed.  <<  To  those  (says 
Lord  Monboddo)  who  know  no  more  of  logic  nor  of  an- 
cient philosophy  than  Mf«  Locke  did,  it  will  be  necessary 
to  explain  in  what  sense  one  idea  can  be  said  to  contain 
another,  or  the  idea  less  general  can  be  said  to  be  a  part 
of  the  more  general.  And,  in  the  first  place,  it  is  not  in 
the  sense  that  one  body  is  said  to  be  a  part  of  another,  or 
the  greater  body  to  contain  the  lesser ;  nor  is  it  as  one 
number  is  said  to  contain  another ;  but  it  is  virltialltf  or 
potentially  that  the  more  general  idea  contains  the  less  ge- 
neral. In  this  way  the  genus  contains  the  species ;  for 
the  genus  may  be  predicated  of  every  species  under  it, 
whether  existing  or  not  existing ;   so  that  virtually  it  coii- 
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tains  all  the  specieses  under  it,  which  exist  or  may  exist. 
And  not  only  does  the  more  general  contain  the  less 
general,  but  (what  at  first  sight  may  appear  surprising) 
the  less  general  contains  the  more  general,  not  vir- 
iually  or  potentially^  but  actually.  Thus,  the  genus 
animal  contains  virtually  man,  and  every  other  species  of 
animal  either  existing  or  that  may  exist :  But  the  genus 
animal  is  contained  in  man,  and  in  other  animals  actually  : 
for  man  cannot  exist  Without  being  in  actualityy  and  not 
potentially  only,  an  animal."^ 

If  we  have  recourse  to  Dr.  Gillies  for  a  Jittle  more  light 
upon  this  question,  we  shall  meet  with  a  similar  disappoint- 
ment. According  to  him,  the  meaning  of  the  phrases  in 
question  is  to  be  sought  for  in  the  following  definition  of 
Aristotle  :  "  To  say  that  one  thing  is  contained  in  an- 
other, is  the  same  as  saying,  that  the  second  can  be  pre- 
dicated of  the  first  in  the  full  extent  of  its  signification; 
and  one  terra  is  predicated  of  another  in  the  full  extent  of 
its  sis;nification,  when  there  is  no  particular  denoted  by 
the  subject,  to  which  the  predicate  does  not  apply. "f 


•  Ancient  Metaphysics,  Vol.  IV.  p.  73. 

For  the  distinction  hetwixt  containing  poientiattp  and  aduatly^  Lord  Mon- 
boddo  acknowledf^  himself  indebted  to  a  Greek  author  then  livings,  Eug^- 
nioB  Diaconus.  {Anc,  Met.  Vol.  IV.  p.  73.)  Of  this  anthor  we  are  elsewhere 
told,  that  he  was  a  professor  in  the  Patriarch^s  University  at  Constantino- 
ple; and  that  he  published,  in  pnre  Attic  Greek,  a  system  of  lo^ic,  at  Leip- 
aic,  in  the  year  1766.  (Origin  and  Progress  of  Languagey  Vol.  I.  p.  45,  2d 
edit.)  It  is  an  extraordinary  circum.stance,  that  t^  discovery,  on  which,  in 
Lord  Monboddo^s  opinion,  the  whole  truth  cf  the  syUogism  dep^nds^  should 
hare  been  of  so  very  recent  a  date. 

t  GiUiesV  Aristotle,  Vol.  I.  p.  73.  <<  This  remark  (says  Dr.  Gillies)  which 
is  the  fouikdaiion  of  all  Aristotle's  logic,  has  been  nadly  mistaken  by  many. 
AsoDg  others,  Dr.  Reid  accuses  Aristotle  of  nsinjp  as  synonymous  phrases, 

f  ; 
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In  order,  therefore,  to  make  sure  of  Aristotle^a  idea,  we 
must  substitute  the  definition  instead  of  the  thing  defined ; 
that  is,  instead  of  saying  that  one  thing  is  contained  in 
another,  we  must  say,  that  "  that  the  second  can  be  pre- 
dicated of  the  first  in  the  full  extent  of  its  signification." 
In  this  last  clause,  I  give  Aristotle  all  the  advantage  of 
Dr*  Gillies^s  very  paraphrastical  version  ;  and  yet,  such  is 
the  effect  of  the  comment,  that  it  at  once  converts  our 
axiom  into  a  riddle,  I  do  not  aay  that,  when  thus  inter- 
preted, it  is  altogether  unintelligible  ;  but  only  that  it  no 
longer  possesses  the  same  sort  of  evidence  which  we  as- 
cribed to  it,  while  we  supposed  that  one  thing  was  said  bj 
the  logician  to  be  contained  in  another,  in  the  same  sense 
in  which  a  smaller  box  is  contained  in  a  greater.^ 


the  being  in  a  fubjcct,  and  the  being  truly  predicated  of  a  subject ;  where- 
as the  truth  is,  thai,  according  to  Ari«totle|  the  meaning  of  the  one  phme 
is  directly  the  reverse  of  the  meaning  of  the  otfarr.'*    Ibid. 

While  I  readily  admit  the  Justness  of  this  criticism  on  Dr.  Reid,  I  mast 
take  the  liberty  of  adding,  that  I  consider  Reid's  error  eh  a  mere  oversight, 
or  slip  of  the  pen.  That  be  might  have  accused  Aristotle  of  confounding 
two  things  which,  although  different  in  fact,  had  yet  a  certain  degree  of  re- 
rcmblance  or  affinity,  is  by  no  means  impossible :  but  it  is  scarcely  conceir- 
able,  that  he  could  be  so  careless  as  to  accuse  him  of  confounding  two 
things  which  he  invariably  states  in  direct  opposition  to  each  other.  I  hsTC 
not  a  doubt,  therefore,  that  Reid^s  idea  was,  that  Aristotle  used,  as  synony- 
mous phrases,  the  being  in  a  thing,  and  the  being  a  subject  of  which  that 
thing  can  be  troly  predicated ;  more  especially,  as  either  statement  would 
equally  well  have  answered  his  purpose. 

*  It  is  worthy  of  observation,  that  Condillac  has  availed  himself  of  the 
same  metaphorical  and  equivocal  word  which  the  foregoing  comments  pro- 
fess to  explain,  in  support  of  the  theory  which  represents  every  process  of 
sound  reasoning  as  a  scries  of  identical  propositious.  ^^  L'Analyse  est  la 
mCme  dans  toates  les  sciences,  parcc  que  dans  toutes  olle  conduit  du  con 
«u  d  Tincoiinu  par  le  raisonncmeut  c'est-A-dire,  par  une  suite  dc  jugeraep* 
qui  sont  rrfermes  les  uns  dans  les  autrcs/*    La  Loffiquc 
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To  both  comments  the  same  observation  may  be  appli- 
ed ;  that,  the  moment  a  person  reads  them,  he  must  feel 
himself  disposed  to  retract  his  assent  to  the  axiom  which 
they  are  brought  to  elucidate ;  inasmuch  as  they  must 
convince  him,  that  what  appeared  to  be,  according  to  the 
common  signification  of  words,  little  better  than  a  iruismi 
becomesj  when  translated  into  the  jargon  of  the  schools, 
an  incomprehensible,  if  not,  at  bottom,  an  unmeaning 

I  have  been  induced  to  enlarge,  with  more  minuteness 
than  I  could  have  wished  on  this  fundamental  article  of 
logic,  that  I  might  not  be  accused  of  repeating  those  com* 
mon-plaee  gmeralitita  which  have,  of  late,  been  so  much 
complaioed  of  by  Aristotle's  champions.  I  must  not, 
h«>wever,  enter  any  fou'ther  into  the  details  of  the  system ; 
and  shall  therefore  proceed,  in  the  next  section,  to  offer  a 
few  remarks  of  a  more  practical  nature,  on  the  object  and 
on  the  value  of  the  syllogistic  art. 
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Oeiieral  Refteetuma  on  tlu  Aim  of  the  ArisioUlian  hogic, 
and  on  the  Intellectvat  Habits  which  tht  study  of  it  hat 
a  tendtncy  to  form. — That'tktimprovtmtnt  ofthepom- 
er  of  reasoning  ot^kt  to  be  regarded  as  only  a  second- 
ary Object  in  the  cuUiire  o^  tht  Understandit^, 

The  remarks  whidb  were  loog  ago  made  by  Lord  Ba- 
con on  the  inutililj  of  the  syllogism  as  an  organ  of  scien- 
tific discovery,  together  wtlh  the  acute  strictnres  m  Mr. 
Locke's  Essay  on  this  form  of  reasoning,  are  bo  deciuTC 
in  point  of  argument,  and,  at  the  same  time,  so  familiarly 
known  to  all  who  turn  their  attention  to  philosophical  io- 
quirien,  as  to  render  it  perfectly  unnecessary  for  me,  OD 
the  present  occasion,  to  add  any  thing  in  support  of  then. 
I  shall,  therefore,  in  the  sequel,  confine  myself  to  a  few 
very  genera!  and  miscellaneous  reflections  on  one  or  two 
points  overlooked  by  these  eminent  writers  ;  but  to  which 
it  is  of  essential  importance  to  attend,  in  order  to  esti- 
mate justly  the  value  of  the  Aristotelian  logic,  considered 
as  a  branch  of  education.* 


*  To  atiiBc  of  my  readpre  it  may  not  be  supcrflgous  to  recammeDd,  w  t 
valuable  supplemenl  to  tlic  diBciiHion*  of  Lackc  and  Bacoo  concemiiig  the 
■f  Itotrintic  urt,  what  has  been  >iDre  nritlen  on  the  same  subjeel,  in  (tHba 
proeecution  of  their  yievt,  by  Dr.  lUid,  in  his  Analysis  of  ArislMlc'a  Logi(| 
BDd  by  Dr.  Campbell  in  bii  Philtwopby  of  Rhclnric. 


^ 
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It  is  an  obseryation  which  has  been  often  repeated 
since  Bacon's  time,  and  which,  it  is  astonishing,  was  so 
long  in  forcing  itself  on  the  notice  of  philosophers,  That, 
in  all  our  reasonings  about  the  established  order  of  the 
uoiverse,  experience  is  our  sole  guide,  and  knowledge  is 
to  be  acquired  only  by  ascending  from  particulars  to 
generals ;  whereas  the  syllogism  leads  us  invariably  from 
universals  to  particulars,  the  truth  of  which,  instead  of  be- 
ing a  consequence  of  the  universal  proposition,  is  implied 
and  presupposed  in  the  very  terms  of  its  enunciation.  The 
syllogistic  art,  therefore,  it  has  been  justly  concluded,  can 
be  of  no  use  in  extending  our  knowledge  of  nature,"^ 

*  On  this  point  it  would  be  amere  waste  of  time  to  enlarge,  as  it  haa 
been  of  late  explicitij  admitted  by  some  of  the  ablest  advocates  for  the  Orga- 
9$m  of  Aristotle.  ^*  When  Mr.  Locke,  (I  quote  the  words  of  a  very  jadicions 
and  acute  logician)  when  Mr.  Locke  say»— "  I  am  apt  to  think,  that  he  who 
flhonid  employ  all  the  force  of  his  reason  only  in  brandishing  of  syUo- 
^^ims,  wiU  discover  very  little  of  that  mass  of  knowledge,  which  lies  yet 
ooDoealed  in  the  secret  recesses  of  nature'' — he  expresses  himself  with 
seedless  caution.  Such  a  man  wiU  certainly  not  discover  any  of  it.  And 
if  any  imagined,  that  the  mere  branduhing  of  spiiogisms  could  increase 
tEheir  knowledge,  (as  some  of  the  schoolmen  seemed  to  think)  they  were  in- 
deed very  absurd.^'  (Commeniary  on  the  Compendium  of  Logic  used  in  the 
UniTersity  of  Dublin.    By  the  Rer.  John  Vl'alker.    DubUn,  1805.) 

To  the  same^ect,  it  is  remarked,  by  a  later  writer,  with  respect  to 
Lord  Bacon's  assertion,  ^<  that  discoreries  in  Natural  Philosophy  are  not 
Ukely  to  be  promoted  by  the  eng^e  of  syUogism  ;''-^<  that  this  is  a  pro- 
poaltion  which  no  one  of  the  present  day  disputes;  and  which,  when  alleg- 
ed by  our  adversaries,  as  their  chief  objection  to  the  study  of  logic,  only 
proves,  that  they  are  ignorant  of  the  subject  about  which  they  are  speak- 
faig,  and  of  the  manner  in  which  it  is  now  taught."  (See  an  Anonymous 
PempkUt  printed  at  Oxford  in  1810,  p.  26.)  Dr.  GiHies  has  expressed 
hiraaelf  in  terms  extremely  similar  upon  various  occasions.  (See,  inpar- 
tienlar,  Vol.  I.  pp.  63, 64,  2d  edit.) 

This  very  important  concession  reduces  the  question  about  the  atility  of 
the  Aristotelian  logic  witliiii  a  very  narrow  coiDpa««. 
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To  this  observalion  it  may  be  added,  That,  if  (here  are 
any  parts  of  acieDce  in  which  the  syllogisQi  can  be  advan- 
tageonalj  applied,  it  must  be  (hose  where  our  jtidg- 
ineots  are  formed,  in  comequeoce  of  an  application  to 
particular  casea  of  certain  maxima  which  we  are  nut  at  li- 
berty to  diapule.  An  example  of  this  occurs  in  (he  prac- 
tice of  Law.  Here,  the  particular  conclusion  mual  be 
regulated  by  the  genera]  principle,  whether  right  or  wrong. 
The  cBse  was  Bimilar  in  every  branch  of  philosophy,  aa 
long  aa  the  authority  of  great  namea  prevailed,  and  the 
old  acholaatic  maxims  were  allowed,  without  examination, 
to  paga  aa  incontrovertible  truths,*  Since  the  importance 
of  experiment  and  obaervatioD  was  fully  understood,  the 
ayllogiatic  art  has  gradually  fallen  into  contempt. 

A  remark  somewhat  similar  occurs  in  the  preface  to  the 
Novum  Organon.  "They  who  attributed  so  much  to 
logic  (aaya  Lord  Bacon)  perceived  very  well  and  truly, 
that  it  was  not  safe  to  trust  the  underatanding  to  itself, 
without  the  guard  of  aoy  rules.  But  the  remedy  reached 
not  the  evil,  but  became  a  part  of  it;  For  tke  logic  rvhUk 
took  place,  though  it  might  do  mell  enough  in  civil  af- 
fairs, and  tke  arte  whirh  consisted  in  talk  and  opinion, 
yet  comes  very  far  short  of  subtilly,  in  the  real  perform- 
ances of  nature ;  and,  catching  at  what  it  cannot  reach, 


*  "  Ce  lera  uu  nijet  etcrnel  d'ftoannncBt  poar  !«•  pmonim  qn)  bmM 
Men  ee  que  c'eil  qne  phllOHphie,  qnc  de  rarqne  ranlorit^  ifAriMotr  a  M 
ttUcncat  ropecUe  dam  lea  ecole*  pendant  qDriqnMrifcle^qvehn  tp'tt 
dfafntant  tdtnt  on  fimfK  de  ee  {Alloaoi^  oehl  qiri  Kratemit  la  tbe« 
v'eaaU  p^t  din  fiiimiial.i  II  hllmt  qn^U  sUt  U  [i  i].g[^  ^  •jsM  rmffU 
•pUttMBaiil^."    DictdcfiB;lr     Art.  ArittoU 
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iiaB  served  to  confirm  and  establish  errors,  rather  than 
open  a  way  to  truth."* 

It  is  not,  however,  merel j  as  a  useless  or  inefficient  or- 
gan for  the  discovery  of  truth,  that  this  art  is  exceptiona- 
ble. The  importance  of  the  very  object  at  which  it  pro- 
fessedly aims  is  not  a  little  doubtful.  To  exercise  [with 
correctness  the  powers  of  deduction  and  of  argumentation ; 
or,  in  other  words,  to  make  a  legitimate  inference  from  the 
premises  before  us,  would  seem  to  be  an  intellectual  pro- 
cess which  requires  but  little  assistance  from  rule.  The 
strongest  evidence  of  this  is,  the  facility  with  which  men 
of  the  most  moderate  capacity  learn,  in  the  course  of  a 
few  months,  to  comprehend  the  longest  mathematical  de- 
monstrations ;  a  facility  which,  when  contrasted  with  the 
difficulty  of  enlightening  their  minds  on  questions  of  mo- 
rals or  of  politics,  affords  a  sufficient  proof,  that  it  is  not 

•  As  the  above  translation  is  by  Mr.  Locke,  who  has  introduced  it  in  the 
way  of  apolo^  for  the  freedom  of  his  own  strictures  on  the  school  loflric, 
the  opinion  which  it  expresses  may  be  considered  as  also  sanctioned  by  the 
anthority  of  Am  name.  {See  ike  Iniroduction  to  kia  Treahee  on  the  Conduct 
efike  Understanding.)  I  cannot  forbear  remarking^,  on  this  occasion,  that 
when  Lord  Bacon  speaks  of  the  school  logic  as  ^  answering  weU  enough 
in  citU  affairs,  and  the  arts  which  consist  in  talk  and  opinion,**  hb  words  caa 
«4j  *PPly  ^^  diaieeticai  syllogisais,  and  cannot  possibly  be  extended  to 
those  which  Aristotle  calls  demonttrative.  Whatever  praise,  therefore,  it 
nay  be  supposed  to  imply,  must  be  confined  to  the  Books  of  Topics.  The 
Hoae  dbeenratiou  will  be  found  to  hold  with  respect  to  the  greater  part  of 
wtatfaMlMeaaUegedin  defence  of  the  syllog^icart,by  Dr.  Gillies,  and  by 
fteodMranthorsreferred  to  in  the  beginning  of  this  section.  One  of  the  ablest 
to  ^sent  to  an  assertion  of  Bacon,  '^  That  logic  does  not  help 
Ills  iavenliaii  of  arts  and  sciences,  but  only  <^  of  arguments."*  If  it 
mig.  iMlpa  tov^rds  the  investion  of  argnmenta,  tor  what  purpose  has  Aristotle 
■o-iUly  of  demottstratioB  and  of  science  in  the  two  books  of  the 


264        ELEMEirrs  of  the  philosophy  [crap.  ni. 

from  any  inabilitj  to  conduct  a  mere  logical  process,  that 
our  speculative  errors  arise.  The  fact  is,  that,  in  most  of 
the  sciences,  our  reasonins^s  consist  of  a  very  few  steps; 
and  yet,  how  liable  are  the  most  cautious  and  the  most  sa- 
gacious, to  form  erroneous  conclusions  ! 

To  enumerate  and   examine  the  causes  of  these  false 
judgments  is  foreign  to  my  purpose  in  this  section.     The 
following  (which  I  mention  only  by  way  of  specimen)  seem 
to  be  among  the  most  powerful.     1.  The  imperfectioDi 
of  language,  both  as  an  instrument  of  thought,  and  as  a 
medium  of  philosophical  communication.     2.  The  difficul- 
ty, in  many  of  our  most  important  inquiries,  of  ascertain- 
ing {he  facts  on  which  our  reasonings  are  to  proceed.    3. 
The  partial  and  narrow  views,  which,  from  want  of  infor- 
mation, or  from  some  defect  in  our  intellectual  comprehen- 
sion, we  are  apt  to  take  of  subjects,  which  are  peculiarly 
complicated  in  their  details,  or  which  are  connected,  by 
numerous  relations,  with  other  questions  equally  problem- 
atical.    And  lastly,  (what  is  of  all,  perhaps,  the  most  co- 
pious source  of  speculative  error)  the  prejudices  which  au- 
thority and  fashion,  fortified  by  early  impressions  and  as- 
sociations, create  to  warp  our  opinions.     To   illustrate 
these  and  other  circumstances  by  which  the  judgment  is 
apt  to  be  misled  in  the  search  of  truth,  and  to  point  out  the 
most    effectual  means  of  guarding  against   them,   would 
form  a  very  important  article  in  a  philosophical  system  of 
logic ;  but  it  is  not  on  such  subjects  that  we  are  to  expect 
information  from  the  logic  of  Aristotle.^ 

*  In  the  Logic  of  Porf-Rapai^  there  is  a  diapter,  entitled,  Ihisopkinm 
d'amour  propve^  tTintercty  et  dt  jmuhm^  which  ia  well  worthy  of  a  cMreM 
perusal.  iSonie  useful  hints  may  baalM  collected  from  Graveaande**  JM^ 
ductio  ad  Philotophiam.    See  Book  It  ftft  IL  ( I»t  Cntfit  fnvrm^ 
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The  fundamental  idea  on  which  this  philosopher  evi- 
dentlj  proceeded,  and  in  which  he  has  been  too  implicitly 
followed  hj  man  J  eiFen  of  those  who  haye  rejected  his 
ajHogistic  theory,  takes  for  granted,  that  the  discovery  of 
truth  chiefly  depends  on  the  reasoning  faculty,  and  that  it 
is  the  comparative  strength  of  this  faculty,  which  consti- 
tutes the  intellectual  superiority  of  one  man  above  ano- 
ther. The  similiarity  between  the  word  reason  and  rea- 
sonin^y  of  which  I  formerly  took  notice,  and  the  confu- 
sion which  it  has  occasioned  in  their  appropriate  meanings, 
has  contributed  powerfully  to  encourage  and  to  perpe- 
tuate this  unfortunate  mistake.  If  I  do  not  greatly  deceive 
myself,  it  will  be  found,  on  an  accurate  examination  of  the 
subject,  that,  of  the  different  elements  which  enter  into 
the  composition  of  reason^  in  the  most  enlarged  accepta- 
tion of  that  word,  the  power  of  carrying  on  long  processes 
of  reasoning  or  deduction^  is,  in  point  of  importance,  one 
of  the  least."* 


•  It  was  before  obsenred,  (p.  136.)  ^That  the  whole  theory  of  syno^iim 
procecdi  on  the  sappositioii,  that  the  aame  word  ia  always  to  be  employed 
fai  the  aame  aense ;  and  that,  eonseqaently,  it  takes  for  granted,  in  every 
rale  which  it  furnishes  for  the  guidance  of  our  reasoning  powers,  that  the 
nicest,  and  by  far  the  most  difficult  part  of  the  logical  process,  has  been 
prerlonsly  brought  to  a  successful  termination.** 

fn  this  remark  (which,  obvions  aa  it  may  seem,  has  been  Tery  generally 
oral  looked)  I  hare  found,  since  the  foregoing  sheets  were  printed,  that  I 
hare  been  anticipated  by  M.  Turgot.  *^  Tout  Tartificc  de  ce  calcul  ing^nieuz, 
dont  Aristote  nous  a  donn6  Ics  r^les,  tout  Tart  du  syllogismc  est  fond6  sur 
IViaage  des  mots  dans  le  m^rac  sens ;  Temploi  d'un  mdme  mot  dans  deuz 
sens  dlff^rens  fait  de  tout  raisonnemcnt  un  aophisme  }  et  ce  gfenre  de  so- 
phiame,  peut-^tre  le  plus  commun  de  tous,  est  une  dcs  sources  lesplusordl- 
mlreii  de  nos  erreurs."  Oeuvret  de  M.  T^ifpof,  Tom.  III.  p.  66. 

Lord  Bacon  had  manifestly  the  same  conclusion  in  Tiew,  in  the  following 
aflwrism  :  ^Syllogism  consists  of  propositions,  propositions  of  words,  and 
•re  the  tUgna  of  notions ;  therefore  if  our  notions,  the  basis  of  all, 
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The  slighteBt  reflection,  indeed,  may  convince  us,  how 
very  little  connexion  the  mere  reasoning  faculty  has  with 
the  general  improvement  of  mankind.  The  wonders 
which  it  has  achieved  having  been  confined,  in  a  great 
measure,  .to  the  mathematical  sciences, — the  only  branch- 
es of  human  knowledge  which  furnish  occasion  for  long 
concatenated  processes  of  thought ;  and  even  there,  me- 
thodj  together  with  a  dexterous  use  of  the  helps  to  our 
intellectual  faculties  which  art  has  discovered,  will  avail 
more  than  the  strongest  conceivable  capacity,  exercised 
solely  and  exclusively  in  habits  of  synthetic  deduction. 
The  tendency  of  these  helps,  it  may  be  worth  while  to  add, 
is  so  far  from  being  always  favourable  to  the  power  of  rea- 
soning, strictly  so  called,  that  it  may  be  questioned,  whe- 
ther, among  the  ancient  Greek  geometers,  this  power  was 
not  in  a  higher  state  of  cultivation,  in  consequence  of  their 
ignorance  of  the  algebraical  symbols,  than  it  exists  io 
at  this  day,  among  the  profoundest  mathematicians  of 
Europe. 

In  the  other  sciences,  however,  the  truth  of  the  remark 
is  far  more  striking.  By  whom  was  ever  the  art  of  rea- 
soning so  sedulously  cultivated  as  by  the  schoolmen,  and 
where  shall  we  find  such  monuments  of  what  mere  reason- 
ing can  accomplish,  as  in  their  writings  ?  Whether  the 
same  end  might  not  have  been  attained  without  the  use  of 


are  confined,  and  OTer  hastily  taken  from  things,  nothings  that  is  bnUt  ob 
them  cab  be  firm  ',  whence  our  only  hoi>e  restB  upon  genuine  induction.*' 
Nm\  Org.  Part.  I.  Sect.  1.  Aph.  14.  (Shaw's  Translation.) 

Or.  what  gproundH  Dr.  Gillies  was  led  to  hazard  the  assertion  formerly 
quoted  (p.  241) /hat  "Aristotle  invented  the  syllojcism  to  prevent  imposi- 
tion arising;  from  the  abuse  of  "  words,"  1  am  qnitc  unable  to  form  a  coDjec- 
ture. 
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their  technical  rules,  is  a  diflR^rent  question ;  but  that  thej 
did  succeed  to  a  great  degree,  in  the  acquisition  of  the  ac- 
Qomplishments  at  which  they  aimed,  cannot  be  disputed. 
And  yet,  I  believe,  it  will  be  now  Tery  generally  admit- 
ted, that  never  were  labour  and  ingenuity  employed,  for 
so  many  ages,  to  so  little  purpose  of  real  utility.  Tlie 
absurdity  of  expecting  to  rear  a  fabric  of  science  by  the 
art  of  reasoning  alone,  was  remarked.  With  singular  sagacity, 
even  amidst  the  darkness  of  the  12th  century,  by  John  of 
Salisbury^  himself  a  distinguished  proficient  in  scholastic, 
learning,  which  he  had  studied  under  the  celebrated  Abel- 
ard.  ^^  After  a  long  absence  from  Paris^  (he  tells  us  in 
one  passage)  I  went  to  visit  the  companions  of  my  early 
studies.  I  found  them,  in  every  respect,  precisely  as  I 
had  left  them ;  not  a  single  step  advanced  towards  a  so- 
lution of  their  old  difficulties,  nor  enriched  by  the  acces- 
sion of  one  new  idea : — a  Strong  experimental  proof,  that, 
how  much  soever  logic  may  contribute  to  the  progress  of 
other  sciences,  it  must  for  ever  remain  barren  and  lifeless, 
while  abandoned  to  itself.""*^ 

Among  the  various  pursuits  now  followed  by  men  liber- 
ally educated,  there  is  none,  certainly,  which  affords  such 
scope  to  the  reasoning  faculty,  as  the  science  and  profes- 
sion of  law ;  and  accordingly,  it  has  been  observed  by 
Mr.  Burke,  <^  That  they  do  more  to  quicken  and  invigor- 
aie  the  understandings  than  all  the  other  kinds  of  learn- 
ing put  together."  The  same  author  however  adds,  that 
<*  they  are  not  apt,  except  in  persons  very  happily  born, 
to  open  and  to  liberalize  the  mind,  exactly  in  the  same  pro- 
portion."    Nor  13  this  surprising ;  for  the  ultimate  stand- 

*  Metalog^.  Lib.  ii.  cap.  10. 
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ards  of  right  aDd  wrong  to  which  they  recognize  the  com- 
petencj  of  an  appeal,  being  conventional  rules  and  human 
authorities,  no  field  is  opened  to  that  spirit  of  free  inquiry 
which  it  is  the  boast  of  philosophy  to  cultivate.  The  ha- 
bits of  thought,  besides,  which  the  long  exercise  of  the 
profession  has  a  tendency  to  form,  on  its  appropriate  to- 
pics, seem  unfavourable  to  the  qualities  connected  with 
what  is  properly  called  judgment;  oi*,  in  other  words, 
to  the  qualities  on  which  the  justness  or  correctness  of  our 
opinions  depends  ;  they  accustom  the  mind  to  those  par- 
tial views  of  things  which  are  suggested  by  the  separate  in- 
terests of  litigants  ;  not  to  a  calm,  comprehensive,  and 
discriminating  survey  of  details,  in  all  their  bearings  and  re- 
lations. Hence  the  apparent  inconsistencies  which  some- 
times astonish  us  in  the  intellectual  character  of  the  most 
distinguished  practitioners, — a  talent  for  acute  and  refined 
distinctions  ;  powers  of  subtle,  ingenious,  and  close  argu- 
mentation ;  inexhaustible  resources  of  invention,  of  wit, 
and  of  eloquence  ; — combined,  not  only  with  an  infantine 
imbecility  in  the  aflairs  of  life,  but  with  an  incapacity  of 
forming  a  sound  decision,  even  on  those  problematical 
questions  which  are  the  subjects  of  their  daily  discussion. 
The  great  and  enlightened  minds,  whose  judgments  have 
been  transmitted  to  posterity,  as  oracles  of  legal  wisdom, 
were  formed  (it  may  be  safely  presumed)  not  by  the  ha- 
bits of  their  professional  warfare,  but  by  contending  with 
these  habits,  and  shaking  off  their  dominion. 

The  habits  uf  a  controversial  writer  are,  in  some  re- 
spects, analogous  to  those  of  a  lawyer ;  and  their  eflecth 
on  the  intellectual  powers,  when  engaged  in  the  investiga- 
tion of  truth,  are  extremely  similar.  They  confine  the 
attention  to  one  particular  view  of  the  question,  and,  in- 
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stead  of  trainiog  the  uDderstanding  to  combine  together 
the  various  circumstances  which  seem  to  favour  opposite 
conclusions,  so  as  to  limit  each  other^  and  to  guard  the 
judgment  against  either  extreme,— they  are  apt,  hy  pre- 
senting the  subjects  sometimes  wholly  on  the  one  side,  and 
sometimes  wholly  on  the  other,  to  jrender  the  disputant 
the  sceptical  dupe  of  his  own  ingenuity.  Such  seems  to 
have  been  nearly  the  case  with  the  redoubtable  Chilling- 
worth  ;  a  person  to  whose  native  candour  the  most  honour- 
able testimony  has  been  borne  by  the  most  eminent  of  his 
contemporaries,  and  whose  argumentative  powers  have  al- 
most  become  matter  of  proverbial  remark.  Dr.  Reid  has 
pronounced  him  the  <<  best  reasoner,  as  well  as  the  acutest 
logician  of  his  age;''  and  Locke  himself  has  said,  ^'If 
yoD  would  have  your  son  to  reason  well,  let  him  read 
Chiilingworth."  To  what  consequences  these  rare  en- 
iowments  and  attainments  led,  we  may  learn  from  Lord 
Clarendon. 

^.Mr.  Chillingworth  had  spent  all  his  younger  time  in 
disputations,  and  had  arrived  at  so  great  a  mastery,  that 
be  was  inferior  to  no  man  in  those  skirmishes:  but  he  had, 
with  his  notable  perfection  in  this  exercise,  contracted 
Buch  an  irresolution  and  habit  of  doubting,  that  by  de- 
grees he  grew  confident  of  nothing."—- ^^  Neither  the 
books  of  his  adversaries,  nor  any  of  their  persons,  though 
he  was  acquainted  with  the  best  of  both>  had  ever' made 
^at  impression  on  him ;  all  his  doubts  grew  out  of  himself, 
when  he  assisted  his  scruples  with  all  the  strength  of  his 
own  reason,  and  was  then  too  hard  for  himself:  but  find- 
ing as  little  quiet  and  repose  in  those  victories,  he  quick- 
ly recovered,  by  a  new  appeal  to  hi9  oWn  judlgment ;  so 


270         KLEMENT8  OF  TH£  PHILOSOPHY      [CHAP.  UL 

that,  in  trath,  he  was  in  all  his  sallieB  and  retreats,  h» 
own  convert." 

The  foregoing  observations;  if  well  founded,  concladc 
stronglj,  not  merelj  against  the  form  of  the  school  logic, 
but  against  the  importance  of  the  end  to  which  it  is  direct- 
ed. Locke  and  many  others  have  already  sufficiently 
shown,  how  inadequate  the  syllogistic  theory  is  to  its 
avowed  purpose ;  but  few  seem  to  be  sufficiently  aware, 
how  very  little  this  purpose,  if  it  were  attained,  would  ad- 
vance us  in  the  knowledge  of  those  truths  which  are  the 
most  interesting  to  human  happiness. 

*^  There  is  one  species  of  madman''  (says  Father  But 
fier)  ^^  that  makes  an  excellent  logician.""^ — The  remark 
has  the  appearance  of  being  somewhat  paradoxical ;  bat 
it  is  not  without  a  solid  foundation,  both  -in  fact,  and  ia 
the  theory  of  the  human  understanding.  Nor  does  it  ap- 
ply merely  (as  Buffier  seems  to  have  meant  it)  to  the 
scholastic  defenders  of  metaphysical  paradoxes:  it  ex- 
tends to  ail  whose  ruling  passion  is  a  display  of  argumen- 
tative dexterity,  without  much  solicitude  about  the  just- 
ness of  their  premises,  or  the  truth  of  their  conclusions. 
It  is  observed  by  Lord  Erskine,  in  one  of  his,  admirable 
pleadings  lately  published,  that  ^^  in  all  the  cases  which 
have  filled  Westminster-Hall  with  the  most  complicated 
considerations — the  lunatics,  and  other  insane  persons, 
who  have  been  the  subjects  of  them,  have  not  only  had 
the  most  perfect  knowledge  and  recollection  of  all  the  re- 
lations they  stood  in  towards  others,  and  of  the  acts  and 

«  Traits  des  Ppem.  Veritfei.    Piirt  I.  chap.  xi. 
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circumstaDGeB  of  their  lives,  but  havCf  in  generaly  been  re- 
WMrkable  for  subtlety  and  octi/eness." — <^  These/'  (he 
adds)  '^  are  the  cases  which  frequentlj  mock  the  wisdom 
of  the  wisest  in  judicial  trials ;  because  such  persons  of- 
ten reason  with  a  subtlety  which  puts  in  the  shade  the  or- 
dinary conceptions  of  mankind :  their  conclusions  are 
juBt,  and  frequentlj  profound ;  but  the  premises  from  which 
thej  reason,  when  within  the  range  of  the  malady^  are 
uniformly  false :— not  false  from  any  defect  of  knowledge 
or  judgment;  but  because  a  delusire  image,  the  insepara- 
ble companion  of  real  insanity,  is  thrust  upon  the  subju- 
gated understanding,  incapable  of  resistance,  because  un- 
conscious of  attack." 

In  the  instances  here  alluded  to,  something,  it  is  proba- 
ble, ought  to  be  attributed  to  the  physical  influence  of  the 
disorder  in  occasioning,  together  with  an  increased  pro- 
pensity to  controversy,  a  preternatural  and  morbid  exci- 
tation of  the  power  of  attention,  and  of  some  other  intel- 
lectual faculties ;  but  much  more,  in  my  opinion,  to  its  ef- 
fects in  removing  the  check  of  those  collateral  circum- 
stances by  which,  in  more  sober  understandings,  the  rea- 
soning powers  are  perpetually  retarded  and  controlled  in 
their  operation.  Among  these  circumstances,  it  is  suflS- 
cient  to  specify,  for  the  sake  of  illustration,  1 .  That  dis- 
trust, which  experience  gradually  teaches,  of  the  accura- 
cy and,  precision  of  the  phraseology  in  which  our  reason- 
ings are  expressed ; — accompanied  with  a  corresponding 
apprehension  of  involuntary  mistakes  from  the  ambiguity 
and  vagueness  of  language ;  2.  A  latent  suspicion,  that  we 
may  not  be  fully  in  possession  of  all  the  elements  on 
which  the  solution  of  the  problem  depends ;  and,  3.  The 
habitual  influence  of  those  first  principles  of  propriety,  of 


27Si  ELEMBNTS  OP  THE  PHILOS<»»HY      [CHAP.  IHi 

morality,  and  of  common  sense,  which,  as  long  as  reason 
maintains  her  ascendant,  exercise  a  paramount  authoritj 
over  all  those  speculative  conclusions  which  have  anj 
connexion  with  the  business  of  life.     Of  these  checks  or 
restraints  on  our  reasoning  processes,  none  are  cultivated 
and  strengthened,  either  bj  the  rules  of  the  logician,  or 
by  the  habits  of  viva  voce  disputation.     On  the  contnrjr, 
in  proportion  as  their  regulating  power  is  confirmed,  that 
hesitation    and  suspense  of  judgment  are    encouraged, 
which  are  so  congenial  to  the  spirit  of  true  philosophy, 
but  such  fatal  incumbrances  in  contending  with  an  anta- 
gonist whose  object  is  not  truth  but  victory.     In  mad- 
ness,    where   their  control  is  entirely  thrown   oflT,  the 
merely  logical  process  (which  never  stops  to  analyse  the 
meaning  of  words)  is  likely  to  go  on  more  rapidly  and 
fearlessly  than  before  ;«»-producing  a  volubility  of  apeecli, 
and  an  apparent  quickness  of  conception,  which  present 
to  common  observers  all  the  characteristics  of  intellectoal 
superiority.     It  is  scarcely  necessary  to  add,  that  the 
same  appearances,  which,  in  this  extreme  case  of  mental 
aberration,  are  displayed  on  so  great  a  sc^le,  may  be  ex- 
pected to  show  themselves,  more  or  less,  wherever  there 
is  any  deficiency  in  those  qualities  which  constitute  deptb 
and  sagacity  of  judgment. 

For  my  own  part,  so  little  value  does  my  individual  «• 
perience  lead  me  to  place  on  argumentative  address,  when 
compared  with  some  other  endowments  siibserA^ient  to  our 
intellectual  improvement,  that  1  have  long  been  accustom- 
ed to  consider  that  promptness  of  reply  and  dogmatism 
of  decision  which  mark  the  ea^cr  and  practised  disputant, 
as  almost  infallible  symptoms  of  a  lirrJfed  capacity;  a  ca* 
pacitj'  deficient  (in  what  Locke  h:;s  <:;illed)  in  very  sipii- 
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ficant,  though  somewhat  homely  terms)  largiy  sound, 
roundabeut  sense,  ^  In  all  the  higher  endowments  of  the 
understanding,  this  intellectual  quality  (to  which  nature 
as  well  as  education  must  liberally  contribute,)  may  be 
justly  regarded  as  an  essential  ingredient.  It  is  this 
which,  when  cultivated  by  study,  and  directed  to  great 
objects  or  pursuits,  produces  an  unprejudiced,  compre- 
hensive, and  efficient  mind ;  and  where  it  is  wanting, 
though  we  may  occasionally  find  a  more  than  ordinary 
share  of  quickness  and  of  information  ;  a  plausibility  and 
brilliancy  of  discourse ;  and  that  passive  susceptibility  of 
polish  from  the  commerce  of  the  world,  which  is  so  often 
united  with  imposing  but  secondary  talents, — we  may  rest 
assured,  that  there  exists  a  total  incompetency  for  enlar 
ged  views  and  sagacious  combinations,  either  in  the  re- 
*«earche8  of  science  or  in  the  conduct  of  aSairs.f 

*  Conduct  of  the  Underatanding,    §  3. 

t  The  outUnes  of  an  inteUectual  character,  approaching  nearly  to  this 
description,  is  exhibited  by  Marmoutel  in  his  highly  finished  (and  I  haye 
been  assured,  very  faithful)  portrait  of  M.  dc  Brienne.  Among  the  other 
defects  of  that  unfortunate  statesman,  he  mentions  particularly  un  esprit  d 
fmeeUeg  ;  by  which  expression  he  seems,  from  the  context,  to  mean  a  qua- 
Uty  of  mind  precisely  opposite  to  that  described  by  Locke  in  the  words 
4UOtcd  above : — queiquet  lumitres,  mai*  ^partta;  dea  appergtu  pluioi  que 
des  vuea  ;  et  dans  let  grand*  objets,  de  la  facility  d  saiair  lea  petiia  difaila^ 
nulie  capaci14  pour  embraaaer  VensembleP  A  consciousness  of  some  simi- 
lar deficiency  has  susr^^ested  to  Gibbon  the  following  criticism  on  his  own 
juvenile  performance,  entitled  Eaaai  aur  P Etude.  It  is  executed  by  an  im- 
partial and  a  masterly  hand ;  and  may  perhaps,  without  much  injustice,  be 
exteuded  not  only  to  his  Roman  history,  but  to  the  distinguishing  features 
ef  that  peculiar  cast  of  genius,  which  so  strongly  marks  all  his  writings. 

^  The  most  serious  defect  of  my  essay  is  a  kind  of  obscurity  and  abrupt- 
uew  which  always  fatigues,  and  may  often  elude  the  attention  of  the  read- 
er. The  obscurity  of  many  poHsag'es  is  oAen  affected^  proceeding  from 
the  desire  of  cxpressias:  perhaps  a  common  idea  with  scutentious  brevity: 

hren'if  esse  labow,  obscurtis  fio.     Alas!  how  fatal  has  been  the  imitation  of 

F.  1 
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If  these  obBerTatious  hold  with  respect  to  the  art  of  rea- 
soning or  argumentation^  as  it  is  cultivated  by  men  undis- 
ciplined in  the  contentions  of  the  schools,  they  will  be 
found  to  apply  with  infinitely  greater  force  to  those  dis- 
putants (if  any  such  are  still  to  be  found)  who,  in  the  pre- 
sent advanced  state  of  human  knowledge,  have  been  at 
pains  to  fortify  themselves,  by  a  course  of  persevering 
study,  with  the  arms  of  the  Aristotelian  logic.  Persons  of 
the  former  description  often  reason  conscientiously  witb 
warmth  from  false  premises  which  they  are  led  by  pas- 
sion, or  by  want  of  information,  to  mistake  for  truth. 
Those  of  the  latter  description  proceed  systematically  on 
the  radical  error  of  conceiving  the  reasoning  process  to 
be  the  most  powerful  instrument  by  which  truth  is  to  be 
attained;  combined  with  the  secondary  error  of  suppo- 
sing that  the  power  of  reasoning  may  be  strengthened  and 
improved  by  the  syllogistic  art. 

In  one  of  Lord  Kames's  sketches,  there  is  an  amusing 
and  instructive  collection  of  facts  to  illustrate  the  progress 
of  reason  ;  a  phrase  by  which  he  seems  to  mean  chiefly 
the  progress  of  good  sense^  or  of  that  quality  of  the  intet* 
lect  which  is  very  significantly  expressed  by  the  epithet 
enlightened.  To  what  is  this  progress  (which  has  been 
going  on  with  such  unexampled  rapidity  during  the  two 
last  centuries)  to  be  ascribed  7  Not  surely  to  any  im- 
provement in  the  art  of  reasoning ;  for  many  of  the  most 
melancholy  weaknesses  which  he  has  recorded,  were  ex- 
hibited by  men,  distinguished  by  powers  of  discussion, 

Montcwquieal  But  this  obscurity  sometimes  proceeds  from  a  mijciitre  ^ 
ligki  and  darkness  in  the  author's  mind;  from  a  partial  ray  vkich  striim 
vpon  an  angle^  tnttmul  pf  ^mtding  itsdf  over  the  surfaet  of  an  ohjcetr 
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and  a  reach  of  thought,  which  hare  never  been  surpass- 
ed ;  while,  on  the  other  hand,  the  same  weaknesses  would 
now  be  treated  with  contempt  by  the  lowest  of  the  vuK 
gar.     The  principal  cause,  I  apprehend,  has  been  the  ge- 
neral diffusion  of  knowledge  (and  more  especially  of  ex- 
perimental knowledge)  by  the  art  of  printing :  in  conse- 
quence of  which,  those  prejudices  which  had  so  long  with- 
stood the  assaults  both  of  argument  and  of  ridicule,  have 
been  gradually  destroyed  by  their  mutual  collision,  or  lost 
in  the  infinite  muniplicity  of  elementary  truths  which  are 
identified  with  the  operations  of  the  infant  understanding. 
To  examine  the  process  by  which  truth  has  been  slowly 
and  insensibly  cleared  from  that  admixture  of  error,  with 
which,  during  the  long  night  of  Gothic  ignorance,  it  was 
contaminated  and  disfigured,  would  form  a  very  interest- 
ing subject  of  philosophical  speculation.     At  present,  it 
is  sufficient  to  remark,  how  little  we  are  indebted  for  our 
emancipation   from  th;s   intellectual   bondage,    to  those 
qualities  which  it  was  the  professed  object  of  the  school 
logic  to  cultivate ;  and  that,  in  the  same  proportion  in 
which  liberality  and  light  have  spread  over  Europe,  this 
branch  of  study  has  sunk  in  the  general  estimation. 

Of  the  inefficacy  of  mere  reasoning  in  bringing  men  to 
an  agreement  on  those  questions  which,  in  all  ages,  have 
furnished  to  the  learned  the  chief  matter  of  controversy, 
a  very  just  idea  seems  to  have  been  formed  by  the  inge- 
nious author  of  the  following  lines :  who  has,  at  the  same 
time,  hinted  at  a  remedy  against  a  numerous  and  impor- 
tant class  of  speculative  errors,  more  likely  to  succeed  than 
any  which  is  to  be  derived  from  the  most  skilful  applica- 
tion of  Aristotle^s  rules ;  or  indeed,  from  any  direct  argu- 
mentative refutation),  how  conclusive  and  satisfactory  so 
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ever  it  maj  appear  to  an  unbiassed  judgment.  It  noiust, 
at  the  same  time,  be  owned,  that  this  remedy  is  not  with- 
out danger ;  and  that  the  same  habits  which  are  so  useful 
in  correcting  the  prejudices  of  the  monastic  bigot,  and  so 
instructive  to  all  whose  principles  are  sufficiently  fortified 
by  reflection,  can  scarcely  fail  to  produce  pernicious  ef- 
fectSy  where  they  operate  upon  a  character  not  previously 
formed  and  confirmed  by  a  judicious  education. 

En  parconrant  an  loin  la  plan^te  on  nona  aommea, 
Que  Tenrona  noua  ?  les  torta  et  lea  trayera  dea  hommea ! 
Ici  c^eat  on  aynode,  et  Vk  c'eat  nn  divan, 
Nona  Terrona  le  Mnfti,  le  Dcrviche,  riman, 
Le  Bonze,  le  Lama,  le  Talapoin,  le  Pope, 
Lea  antiquea  Rabbina  et  lea  Abb6»  d'Europe, 
Noa  moinea,  noa  pr^lata,  noa  docteura  agreg£a; 
Etea  Tona  diaputenra,  mea  amia?  yoyagez.* 

To  these  verses  it  may  not  be  altogether  useless  to  sub- 
join a  short  quotation  from  Mr.  Locke ;  in  whose  opinion 
the  aid  of  foreign  travel  seems  to  be  less  necessary  for 
enlightening  some  of  the  classes  of  controversialists  inclu- 
ded in  the  foregoing  enumeration,  than  was  suspected  by  the 
poet.  The  moral  of  the  passage,  (if  due  allowances  be 
made  for  the  satirical  spirit  which  it  breathes)  is  pleasing 
on  the  whole,  as  it  suggests  the  probability,  that  our  com- 
mon estimates  of  the  intellectual  darkness  of  our  own 
times  are  not  a  little  exaggerated. 

*^  Notwithstapding  the  great  noise  that  is  made  in  the 
world  about  errors  and  opinions,  I  must  do  mankind  that 
right  as  to  say,  There  are  not  so  manymen^in  errors  and 
wrong  opinions,  as  is  commonly  supposed.     Not  that  I 

•  Diaconra  aor  lea  Di^ntea,  par  M.  de  RnUuere. 
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think  thej  embrace  the  truth ;  but  indeed,  because  con- 
cerning those  doctrines  they  keep  such  a  stir  about,  thej 
have  no  thought,  no  opinion  at  all.  For  if  any  one  should 
a  little  catechize  the  greatest  part  of  the  partizans  of  most 
of  the  sects  in  the  world,  he  would  not  find,  concerning 
those  matters  they  are  so  zealous  for,  that  they  have  any 
opinion  of  their  own ;  much  less  would  he  have  reason  to 
think  that  they  took  them  upon  the  examination  of  argu- 
ments and  appearance  of  probability.  They  are  resolved 
to  stick  to  a  party  that  education  or  interest  has  engaged 
them  in  ;  and  there,  like  the  common  soldiers  of  an  army, 
show  their  courage  and  warmth  as  their  leaders  direct, 
without  ever  examining,  or  so  much  as  knowing  the  cause 
they  contend  for.  If  a  man's  life  shows  that' he  has  no  se- 
rious regard  for  religion,  for  what  reason  should  we  think 
that  he  beats  his  head  about  the  opinions  of  his  church, 
and  troubles  himself  to  examine  the  grounds  of  this  or  that 
doctrine?  'Tis  enough  for  him  to  obey  his  leaders,  to 
have  his  hand  and  his  tongue  ready  for  the  support  of  the 
common  cause,  and  thereby  approve  himself  to  those  who 
can  give  him  credit,  preferment,  and  protection  in  that  so- 
ciety. Thus  men  become  combatants  for  those  opinioils 
they  were  never  convinced  of;  no,  nor  ever  had  so  much 
as  floating  in  their  heads;  and  though  one  cannot  sav 

THERE  ARE  FEWER  llfPROBABLB  OR  ERRONEOUS  OPINI- 
ONS IN  THE  WORLD  THAN  THERE  ARE,  VET  THIS  IB  CER- 
TAIN, THERE  ARE  FEWER  THAT  ACTUALLY  ASSlgNT  TO 
THEM,  AND  MISTAKE  THEM  FOR  TRUTHS,  THAN  IS  IMA- 
SINED."* 

« 

If  these  remarks  of  Locke  were  duly  weighed,   they 
would  have  a  tendency  to  abridge  the  number  of  contro- 

*  Emy  on  HunsB  UndenUndiiiff.  Book  It.  c.  20. 
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reraial  writers ;  and  (o  encourage  philosophers  to  attempt 
the  improvement  of  mankind,  rather  by  adding  to  the 
stock  of  useful  knowledge,  than  hy  waging  a  direct  war 
with  prejudices,  which  have  less  root  in  the  understand^ 
logs  than  in  the  interests  and  passions  of  their  abettors. 


SECTION  111. 

Ih  what  rtsfuta  the  study  of  the  Aristotelian  Logic 
may  be  ustful  to  Disputants, — A  general  acquaintance 
with  it  justly  regarded  as  an  essential  accomplishment 
to  those  who  are  liberally  educated. — Doubts  suggested 
by  some  late  Writers^  concerning  Aristotle^ s  claims  to 
the  invention  of  the  Syllogistic  Theory. 

The  general  result  of  the  foregoing  reflections  is,  That 
neither  the  means  employed  by  the  school  logic  for  the 
assistance  of  the  discursive  faculty y   nor  the  accompiisli- 
mentof  that  end,  were  it  really  attained,  are  of  much  con* 
sequence  in  promoting  the  enlargement  of  the  mind,  or  in 
guarding  it  against  the  influence  of  erroneous  opinions. 
It  is,  however,  a  very  diflferent  question,  how  far  this  art 
may  be  of  use  to  such  as  are  led  by  profession  or  inclina^ 
tion  to  try  their  strength  in  polemical  warfare.     My  own 
opinion  is,  that,   in  the  present  age,  it. would  not  give  to 
the  disputant,  in  Ihe  judgment  of  men  whose  suffrage  is  of 
any  value,  the  slightest  advantage  over  his   antagonist. 
In  earlier  times,  indeed,  the  case  must  have  been  different. 
While  the  scholastic  forms  continued  to  be  kept  up,   and 
while  schoolmen  were  the  sole  judges  of  the  contest,  an 
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expert  logician  could  not  fail  to  obtain  an  easy  victory  over 
an  inferior  proficient.  Now^  however)  when  the  supreme 
tribunal  to  which  all  parties  must  appeal,  is  to  be  found, 
not  fviihin  but  without  the  walls  of  universities ;  and 
when  the  most  learned  dialectician  must,  for  his  own  credit, 
avoid  all  allusion  to  the  technical  terms  and  technical  forms 
of  his  art,  can  it  be  imagined  that  the  mere  possession  of  its 
rules  furnishes  him  with  invisible  aid  for  annoying  his  adver- 
sary, or  renders  him  invulnerable  by  some  secret  spell 
against  the  weapons  of  his  assailant  ?*  Were  this  really 
the  case,  one  might  have  expected  that  the  advocates 
who  have  undertaken  its  defence,  (considering  how  much 

*  An  argument  of  thw  so>rt  in  fevmur  of  Um  Ariitotelian  log^c,  bas,  in  fisM^, 
been  bUely  alleged,  in  a  treatise  to  which  I  have  already  had  occasion  to 
refer. 

^  BIr.  Locke  seems  thronghout  to  imagine  that  no  nse  can  be  made  of  the 
doctrine  of  syllogisms,  unless  by  men  who  deliver  their  reasonings  in  syl- 
logistic form.  That  would  indeed  jostly  expose  a  man  to  the  imputation  of 
diagnsting  pedantry  and  tediousness.  But,  in  foot,  he  who  never  uses  an 
esprenkm  borrowed  fh>m  the  Aristotelic  logic,  may  yet,  unobserved,  be 
avaiHiig  himaelf,  in  the  most  important  manner,  of  its  nse,  by  bringing  de- 
finitimis,  divisions,  and  arguments,  to  the  test  of  its  rules. 

"  In  the  mere  application  of  it  to  the  examining  of  an  argument  which 
we  desire  to  refute,— the  logician  will  be  able  to  bring  the  argument  in  his 
own  mind  to  syllogistic  form. — He  will  then  have  before  his  view  every 
casstitaeBt  part  of  the  argument ;  some  of  which  may  have  been  wholly 
suppeessed  by  hiy  antagonist,  and  others  disguised  by  ambiguity  and  decla- 
jnatiouw — ^He  knows  every  point  in  which  it  is  subject  to  examination. — He 
perceives  immediately,  by  the  rules  of  his  art,  whether  the  premises  may 
be  acknowledged,  and  the  conclusion  denied,  for  want  of  a  via  consequeniUe. 
—If  not,  he  knows  where  to  look  for  a  weakness. — He  turns  to  each  of  the 
premises,  and  considers  whether  they  are  false,  dubious,  or  equivocal :  and 
is  thus  prepared  and  directed  to  expose  every  weak  point  in  the  argument 
with  clearness,  precision,  and  method;  and  this  to  those  who  perhaps  are 
wholly  ignorant  of  the  aids  by  which  the  speaker  \^  thus  enabled  to  carry 
cooviction  with  his  discourse.*^  Commeittan/  on  the  compendium  of  Loffie, 
Hted  m  tkc  Vnixeftity  of  Dublin,    Dublin,  1805. 
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their  pride  was  interested  in  the  controversy)  would  have 
given  us  some  better  specimens  of  practical  utility,  in  de- 
fending it  against  the  unscientific  attacks  of  BacoD  and  of 
Locke.  It  is,  however,  not  a  little  remarkable,  that,  in 
every  argument  which  they  have  attempted  in  its  favour, 
they  have  not  only  been  worsted  by  those  very  anta- 
gonists whom  they  accuse  of  ignorance,  but  fairly  driven 
from  the  field  of  battle. "tf" 


*  lu  most  of  the  defences  of  the  school  log^c  which  I  have  seen,  the 
chief  weapon  employed  has  been  that  kind  of  argument  which,  in  BdiolM> 
tic  phraseology,  is  called  the  Argumeniitm  ad  Hominem  ;  an  argvinent  is 
the  use  of  which  much  regard  to  consistency  is  seldom  to  be  expe€;tcdw— 
In  one  sentence,  accordingly,  Bacon  and  Locke  are  accused  of  having  ne- 
ver read  Aristotle  *,  and,  in  the  next,  of  having  borrowed  from  Aristotle 
the  most  valuable  part  of  their  writings. 

With  respect  to  Locke,  it  has  been  triumphantly  observed,  that  hii  ae- 
quaintancc  with  Aristotle's  log^c  must  have  been  superficial,  as  he  has,  is 
one  of  his  objections,  manifestly  confounded  particular  with  nngmUir  pro- 
positious.  (Commentary  on  the  Dublin  Compendium.)  The  criticism,  I 
have  no  doubt,  is  Just ;  but  docs  it,  therefore,  follow,  that  a  greater  fami- 
liarity with  the  technical  niceties  of  an  art  which  he  despised,  would  hate 
rendered  this  profound  thiuker  more  capable  of  forming  a  just  estimate  of 
its  scope  aud  spirit,  or  of  its  efficacy  in  aiding  the  human  understanding?^ 
Somewhat  of  the  same  description  are  the  attempts  which  have  been  re- 
peatedly made  to  discredit  the  strictures  of  Dr.  Reid,  by  appealing  to  hb 
own  acknowledgment,  that  there  might  poMibly  be  some  parts  of  the 
Aualytict*  aud  Topics,  which  he  had  never  read.  The  passage  in  which 
tliis  ackuowlcdgmcnt  is  made,  is  so  characteristical  of  the  modesty  and 
candour  of  the  writer,  that  I  am  tempted  to  amicx  it  to  this  note;>-mon 
cKpccially,  as  I  am  persuaded,  that,  with  many  readers,  it  will  have  the  ef- 
fect of  confirming,  rather  than  of  shaking,  their  confidence  in  the  geiietal 
correctness  aud  fidelity  of  his  researches. 

■ 

"  In  attempting  to  give  some  account  of  the  Analytics  aud  of  the  Topia 
of  Arihtotle,  ingenuity  requires  me  to  confess,  that,  though  1  have  often 
purposed  to  read  the  whole  with  care,  aiid  to  understand  what  is  intelUgi- 
blc,  yet  my  courage  aud  patience  always  failed  before  I  had  done  Why 
ftlirtuld  I  throw  away  so  much  time  and  painful  attention  upon  a  thing  of 
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It  has,  indeed,  been  asserted  by  an  iugenioas  and  learn- 
ed writer,  that  ^'  he  has  never  met  with  a  person  unac- 
quainted  with  logic,  who  could  state  and  maintain  his 
argument  with  facility,  clearness,  and  precision ;— • 
that  he  has  seen  a  man  of  the  acutest  mind  puzzled  by 
the  argument  of  his  antagonist;  sensible,  perhaps,  that  it 
was  inconclusive,  but  wholly  unable  t6  expose  the  fallacy 
which  rendered  it  so :  while  a  logician,  of  perhaps  very 
inferior  talents,  would  be  able  at  once  to  discern  and 
to  mark  it."* 

I  do  not  deny  that  there  may  be  some  foundation  for 
this  statement.  The  part  of  Aristotle's  Organon  which 
seems,  in  the  design,  to  be  the  most  practically  useful  (al- 
though it  is  certainly  very  imperfect  in  the  execution)  is 
the  book  of  sophisms ;  a  book  which  still  supplies  a  very 
convenient  phraseology  for  marking  concisely  some  of  the 
principal  fallacies  which  are  apt  to  impose  on  the   under- 


so  little  real  use?  If  I  had  lived  in  those  ages  when  the  knowledge  of  Aris* 
totle*8  Organon  entitled  a  man  to  the  highest  rank  in  philosophy,  ambition 
mig^t  have  induced  me  to  employ  upon  it  some  years  of  painful  study;  and 
less,  I  conceive,  would  not  be  sufficient  Such  reflections  as  these  always 
got  the  better  of  my  resolution,  when  the  first  ardour  began  to  cool.  All 
I  can  say  is,  that  I  have  read  some  parts  of  the  books  with  care,  some 
slightly,  and  some  perhaps  not  at  all.  1  have  glanced  over  the  whole  often, 
and  when  any  thins:  attracted  my  attention,  have  dipped  into  it  till  my 
appetite  was  satisfied.  Of  all  reading,  it  is  the  most  dry  and  the  most 
painful,  employing  an  infinite  labour  of  demonstration,  about  things  of  the 
most  abstract  nature,  delivered  in  a  laconic  style,  and  often,  1  think,  with 
affected  obscurity,  and  all  to  prove  general  propositions,  which,  when 
applied  to  particular  instances,  appear  self-evident."    Chap.  HI.  sect.  1. 

*  Mr.  Walker,  author  of  the  Commentary  on  the  Dublin  Compendium  of 
Logic. 

M  m 
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standing  in  the  heat  of  a  vivd  voce  dispute.^  Whether  it 
affords  any  aid  in  detecting  or  discerning  these  fallaciei 
may  perhaps  be  doubted.  But  it  is  certainly  an  acquisi- 
tion,  and  an  acquisition  of  no  contemptible  value,  to  have 
always  at  hand  a  set  of  technical  terms,  by  which  we  can 
point  out  to  our  hearers,  without  circumlocution  or  discus- 
sion, the  vulnerable  parts  of  our  antagonist's  reasoning. 
That  nothing  useful  is  to  be  learned  from  Aristotle's  lo- 
gic I  am  far  from  thinking;  but  I  believe  that  all  which  ii 
useful  in  it  might  be  reduced  into  a  very  narrow  compass; 
and  I  am  decidedly  of  opinion,  that  wherever  it  becomei 
a  serious  and  favourite  object  of  study,  it  is  infinitely  more 
likely  to  do  harm  than  good.  Indeed,  I  cannot  help  con- 
sidering it  as  strongly  symptomatic  of  some  unsoundness  io 
a  man's  judgment,  when  I  find  him  disposed  (after  all  that 
has  been  said  by  Bacon  and  Locke)  to  magnify  its  import- 
ance either  as  an  inventive  or  as  an  argumentative  Organ. 
Nor  does  this  opinion  rest  upon  theory  alone.  It  is  con- 
firmed by  all  that  I  have  observed,  (if  after  the  example 
of  the  author  last  quoted,  I  may  presume  to  mention  the 
results  of  my  own  observations,)  with  respect  to  the  intel- 
lectual characters  of  the  most  expert  dialecticians  whom  I 
have  happened  to  know.  Among  these,  I  can  with  great 
truth  say,  that  although  I  recollect  several  possessed  of 

*  Such  phrases,  for  example,  as,  1.  Fallacia  Aeeidentis.  3.  A  dido  m- 
cundum  qnid^  ad  dictum  simplicUer,  3.  Ah  ignoranda  EhnchS.  A.  A  nam 
eaujtn  jtro  caiua.  5.  Fallacia  consequent  is.  6.  Petit  io  principii.  7. 
lacia  phtmm  interrogationum^  ^rc- 

1  have  mentioned  those  rallacif'8  alone  which  are  called  by  logicians 
ci/^  extra  Jhctionem ;  for  &v  those  which  are  called  Fattacia  in  Dictione  (sad 
ai\  the  Fidlacia  Atlqitirocationis,  Faflacfa  Ainph'bolia,  Fallacia  Accenim 
rel  Prnnnndafionisy  FalUtcia  a  Fiffura  did  ion  is^  4-f.)  they  are  teo  «•• 
tempt ible  to  be  de»ervinG:  of  any  notice. — For  some  remarks  on  Chit  l«t 
clavs  of  fallacies,  Sec  Note  (>T.) 
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much  learning,  subtlety  and  ingenuity,  I  can  name  none 
who  have  extended  by  their  discoveries  the  boundaries  of 
science  ;  or  on  whose  good  sense  I  should  conceive  that 
much  reliance  was  to  be  placed  in  the  conduct  of  import- 
ant affairs. 

Some  very  high  authorities,  I  must,  at  the  same  time, 
confess,  may  be  quoted  on  the  opposite  side  of  the  ques- 
tion ;  among  others,  that  of  Leibnitz,  unquestionably  one 
of  the  first  names  in  modern  philosophy.  But,  on  this 
point,  the  mind  of  Leibnitz  was  not  altogether  unwarped  ; 
for  he  appears  to  have  early  contracted  a  partiality,  not 
only  for  scholastic  learning,  but  for  the  projects  of  some 
of  the  schoolmen,  to  reduce,  by  means  of  technical  aids, 
the  exercise  of  the  discursive  faculty  to  a  sort  of  mecha- 
nical operation  ;-— a  partiality  which  could  not  fail  to  be 
cherished  by  that  strong  bias  towards  synthetical  reason- 
ing from  abstract  maxims,  which  characterizes  all  his  phi- 
losophical speculations.  It  must  be  remembered  too, 
that  he  lived  at  a  period,  when  logical  address  was  still 
regarded  in  Germany  as  an  indispensable  accomplishment 
to  all  whose  taste  led  them  to  the  cultivation  of  letters  or 
of  science.  Nor  was  this  an  accomplishment  of  easy  ac- 
quisition ;  requiring,  as  it  must  have  done,  for  its  attain- 
ment, a  long  course  of  laborious  study,  and,  for  its  suc- 
cessful display,  a  more  than  ordinary  share  of  acuteness, 
promptitude,  and  invention*  To  all  which  it  may  be  add- 
ed, that  while  it  remained  in  vogue,  it  must  have  been 
peculiarly  flattering  to  the  vanity  and  self-love  of  the  pos- 
sessor ;  securing  to  him,  in  every  contest  with  the  com- 
paratively unskilful,  an  infallible  triumph.  These  consi- 
derations, (combined  with  that  attachment  to  the  study  of 
jurisprudence   which  he   retained  through  life)   may,  I 
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think,  go  far  1o  account  for  the  disposition  which  Leib- 
nitz soraetimes  shows  to  magnify  a  little  too  much  the 
value  of  this  art.  It  is,  besides,  extremely  worthy  of  re- 
mark, with  respect  to  this  eminent  man,  within  what  nar- 
row limits  he  circumscribes  the  province  of  the  school  lo- 
gic, notwithstanding  the  favourable  terms  in  which  he  oc- 
casionally speaks  of  it.  The  following  passage  in  one  of 
his  letters  is  particularly  deserving  of  attention,  as  it  con- 
fines the  utility  of  syllogism  to  those  controversies  alone 
which  are  carried  on  in  writing,  and  contains  an  explicit 
acknowledgment,  that,  in  extemporaneous  discussioos, 
the  usp  of  it  is  equally  nugatory  and  impracticable. 

'^I  have  myself  experienced  the  great  utility  of  the  formi 
of  logic  in  bringing  controversies  to  an  end  ;  and  wonder 
how  it  has  happened,  that  they  should  have  been  so  often 
applied  to  disputes  where  no  issue  was  to  be  expected, 
while  their  real  use  has  been  altogether  overlooked.  In 
an  argument  which  is  carried  on  vivd  voce,  it  is  scarcely 
possible  that  the  forms  should  continue  to  be  rigorously 
observed  ;  not  only  on  account  of  the  tediousness  of  the 
process,  but  chiefly  from  the  difficulty  of  retaining  dis- 
tinctly in  the  memory  all  the  different  links  of  a  long  chain. 
Accordingly,  it  commonly  happens,  that  after  one  prosyl 
logistny  the  disputants  betake  themselves  to  a  freer  mode 
of  conference.  But  if,  in  a  controversy  carried  on  in  wri- 
ting, the  legitimate  forms  were  strictly  observed,  it  would 
neither  be  difficult  nor  disagreeable,  by  a  mutual  exchange 
uf  syllogisms  and  answers,  to  keep  up  the  contest,*  til 


*  The  words  in  the  orifrinal  arc — "  nou  in^atuin  ncc  difficile  foret,  nut- 
teudo  rcruitteudoquc  tiy1Iop:ismo8ct  rosponsioncs,  iamdiu  rcciprocare  MtrruB^ 
donee  vol  coufectuni  sit  quod  probandum  crat,  vol  nihil  ultra  babcatqvrf 
:\ii'crat  arg:umeatator.'* 


I*  ■  :• 
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either  the  point  to  be  proved  was  completely  established, 
or  the  disputant  had  nothing  farther  to  allege  in  support 
of  it.  For  the  introduction,  however,  of  this  into  prac- 
tice, many  rules  remain  to  be  prescribed ;  the  greater 
part  of  which  are  to  be  collected  from  the  practice  of 
lawyers."* 

This  concession,  from  so  consummate  a  judge,  I  consider 
as  of  great  consequence  in  the  present  argument.  For 
my  own  part,  if  I  were  called  on  to  plead  the  cause  of  the 
school  logic,  I  should  certainly  choose  to  defend,  as  the 
more  tenable  of  the  two  posts,  that  which  Leibnitz  has 
voluntarily  abandoned.  Much  might,  I  think,  on  this 
ground  be  plausibly  alleged  in  its  favour,  in  consequence 
of  its  obvious  tendency  to  cultivate  that  invaluable  talent 
to  a  disputant,  which  Aristotle  has  so  significantly  express- 
ed by  the  word  «y;g<wi«  ;f — a  talent  of  which  the  utility 
cannot  be  so  forcibly  pictured,  as  in  the  Jively  and  gra- 
phical description  given  by  Johnson,  of  the  inconvenien- 
ces with  which  the  want  of  it  is  attended. 

**  There  are  men  whose  powers  operate  only  at  leisure 
and  in  retirement,  and  whose  intellectual  vigour  deserts 

•  Leibnitz.  Op.  Tom.  VI.  p.  72.  Edit.  Dulens. 

-f  AriBtotle's  definition  of  ayx'^oicL  turns  upon  one  only  of  the  many  advan- 
tagea  which  pretence  of  mind  bestows  in  the  management  of  a  vivA  voce  dis- 
pute. H/'  ayx^^oitL  ta-n-tf  iuo-ro^ia.  tic  if  AcntTtu  Xf^^^  '^*  juta-cv,  (Saga- 
citas  est  bona  quaidam  medii  conjcetatio  breTissimo  tempore.)  Analyt.  Post. 
Lib.  i.  cap.  34.  I  use  the  word,  upon  this  occasion,  in  that  extensive  and 
Jbbvious  sense  which  its  etymology  suggest,  and  in  which  the  corresponding 
Latin  phrase  is  employed  by  Quinctilian.  '*  In  Altercatione  opus  est  impri- 
.  niis  Ingenio  veloci  ac  mobill,  animo  prcBtenti  et  acrU  Non  cnim  cogitan- 
(lum,  gcd  diccndom  statini  cst.*^    Quinct.  Lib.  vi.  cap.  4. 
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them  in  converiation :  whom  merriment  confuses,  and 
objection  disconcerts ;  whose  bashfulness  restrains  their 
exertion,  and  suffers  them  not  to  speak  till  the  time  of 
speaking  is  past ;  or  whose  attention  to  their  own  charac- 
ter makes  them  unwilling  to  utter  at  hazard  what  has  not 
been  considered  and  cannot  be  recalled."^ 

The  tendency,  however,  of  scholastic  disputations  to 
cure  these  defects,  it  must  not  be  forgotten,  belongs  to 
them  only  in  common  with  all  other  habits  of  extempora- 
neous debate ;  and  the  question  still  recurs,  Whether  it 
it  would  not  be  wiser  to  look  for  the  remedy,  in  exercises 
more  analogous  to  the  real  business  of  life  ? 

After  having  said  so  much  in  disparagement  of  the  art 
of  syllogizing,  1  feel  it  incumbent  on  me  to  add,  that  I 
would  not  be  understood  to  represent  a  general  acquaint* 
ance  with  it  as  an  attainment  of  no  value,  even  in  these 
limes.  The  technical  language  connected  with  it  is  now 
so  incorporated  with  all  the  higher  departments  of  learn* 
ing,  that,  independently  of  any  consideration  of  its  prac- 
tical applications,  some  knowledge  of  its  peculiar  phrase- 
'  ology  may  be  regarded  as  an  indispensable  preparation 
both  for  scientific  and  for  literary  pursuits.f     To  the  phi- 


♦  Life  of  Dryden.  J 

t  U  was  with  great  pleaHnre  I  read  the  concladini^  paraprraph  of  the  it- 
troduction  prefixed  to  a  Compend  of  Logic,  sauctioned  by  so  learned  a  bo* 
dy  as  the  University  of  Dublin. 

•*  Utrum  hapc<?e  ars  per  se  revera  aliquem  pnrstet  nsnm,  quidam  dubitt> 
Tcre.  Quoniam  vero  iu  Authonim  iusigiiiomm  scriptis,  na-pe  occurant  ter- 
mini Lo^ci,  ho6  terminos  explicatos  habere,  ideoque  et  ipsiu8  artis  partes 
pripcipuas,  omniuo  neces8arium\idetur.  Haec  itaque  in  sequenti  compendlt 
of&cere  est  propositum.* 


«> 
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losopher,  it  must  ever  remain  a  subject  of  speculation  pe- 
cuiiarlj  interesting,  as  one  of  tbe  most  singular  facts  in 
the  history  of  the  Human  Understanding.  The  ingenui- 
ty and  subtlety  of  the  invention,  and  the  comprehensive 
reach  of  thought  displayed  in  the  systematical  execution 
of  so  vast  a  design,  form  a  proud  and  imperishable  monu- 
ment to  the  powers  of  Aristotle's  mind,  and  leave  us  only 
to  regret,  that  they  were  wasted  upon  objects  of  so  little 
utility.  In  no  point  of  view,  however,  does  this  extraordi- 
nary  man  appear  to  rise  so  far  above  the  ordinary  level 
of  the  species,  as  when  we  consider  the  dominion  which 
he  exercised,  during  so  long  a  succession  of  ages,  over 
the  opinions  of  the  most  civilized  nations.  Of  this  domi- 
nion the  basis  was  chiefly  laid  in  the  syllogistic  theory, 
and  in  the  preparatory  books  on  the  Categories  and  on 
Interpretation ;  a  part  of  his  works  to  which  he  was  more 
indebted  for  his  authority  in  the  schools  than  to  all  the  rest 
put  together.  Is  it  extravagant  to  conjecture,  that  Aris- 
totle himself  foresaw  this ;  and  that,  knowing  how  prone 
the  learned  are  to  admire  what  they  do  not  fully  compre- 
hend, and  to  pride  themselves  on  the  possession  of  a  mys- 
tical jargon,  unintelligible  to  the  multitude,  he  resolved  to 


(Artii  L<^ctt  Compeadrain.    In  usom  Juventntii  CoUegrii  Dabliniensiii.) 

The  airangreroent  of  this  department  of  academical  study,  proposed  by 
M.  Preyost  of  Geneva,  seems  to  be  Tery  judiciously  and  happily  ima$rined. 

^  Dialeeticam,  qute  lingusp  philosophic^  usun  tradit,  seonrini  docere:  et 
loffieam^  que  rationis  analysin  institnlt,  ab  omni  de  ▼erbis  diaputatioiie  se- 
jooftere  Tisum  est. 

Lugicom  autem  in  tres  partes  diyidimus:  de  reritaie^  de  error«,  deme- 
ikodo :  'ut  haec  mentis  medicina,  ad  instar  medicinw  corporis,  exbibeat  or- 
dine  statum  naturalem,  morbos,  curationem.*^ 

See  the  |>reface  to  a  short  but  masterly  tract  De  Ptokabdiimtty  printed  at. 
(veaeFa  in  1794. 
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adapt  himself  to  their  taste  in  those  treatises  which  were 
destined  to  serve,  in  the  first  instance^  as  the  foundation 
of  his  fame.  If  such  was  really  his  idea,  the  event  has 
shown  how  soundly  he  judged  of  human  nature,  in  this 
grand  experiment  upon  its  weakness  and  ductility.'^' 

That  Aristotle's  works  have  of  late  fallen  into  general 
neglect,  is  a  common  subject  of  complaint  among  his  idol- 
aters. It  would  be  nearer  the  truth  to  say,  that  the  num- 
ber of  Aristotle's  rational  and  enlightened  admirers  was 
never  so  great  as  at  the  present  moment.     In  the  same 

*  The  foUowiniif  historical  sketch  from  Ludoricut  Vites  may  Fcrvcto  show, 
that  the  for^oin^  supposition  is  not  altogether  gpratuitous.  ^^A  tompori- 
bus  Platonii  ct  AristoteUs  wqne  ad  Alezandrnm  Aphrodisemn,  qui  >ixit 
SeTero  et  qjus  filiis  Principibui,  Aristoteles  nomiuabatnr  magis,  quam  vcl  le- 
gebatur  a  doctis  vel  inteUigebatur.  Primus  ille  ag^essus  eum  enarrare, 
et  adjuvit  studia  multorum  et  ad  alia  in  eo  Philosopho  qua  rendu  cxcitavit. 
Mansit  tamcn  crebrior  in  manibus  hominnm  et  notior  Plato,  usque  ad  sctao- 
las  in  Gallia  et  Italia  publice  constitutas,  id  est,  quamdiu  Gra'ca  et  Latina 
lingua  vigueront.  Postea  Tero  quam  theatricse  ca'perunt  case  disciplinsp, 
omui^que  carum  fructus  existimatus  est,  posse  disputaudo  fucum  faccre,  ct 
OS  obturare,  et  pulverem  ob  oculos  jacere,  idque  imperitiiitiima  peritia,  ct 
noininihiis  ad  lubitnm  confictis,  accomodatiores  ad  rem  visi  sunt  libri  logici 
Aristotelis  et  phjrt^ici,  relieiu  ptrmuUis  prtcciariM  cput  opnibu* :  Platonc 
Tcro,  et  quod  ab  eis  non  intellegeretor,  quamyis  multo  minus  Aristoteles, 
et  quod  artificium  vidcretur  docere,  ne  nominato  quldera ;  non  quod  mtuo- 
rem  aut  incruditiorcm  putcm  Platonc  Aristotelem,  scd  quod  fcrendum  non 
est,  Platoiicm  sauctissimum  philosophum  praetcriri,  et  Aristotclem  ifa  le&ri, 
ut  meliore  rcjecta  parte,  qtuc  reiinetvr  id  cogaiur  loqui,  quad  ipsijubatt.'' 
Ludovic.  Vives  de  CiT.  Dei,  1.  yiii.  c.  10. 

A  remark  similar  to  this  is  made  by  Bayle.  '^  Cc  qui  doit  ^tonner  Ic 
plus  Ics  horames  sages,  c^cftt  que  les  professcurs  se  soicnt  si  furieuscmcnt 
cnt^tcz  dc9  hypotheses  philosophiqucs  d'Aristotc.  Si  Ton  avoit  ou  ccUc 
pr^veution  pour  sa  poetiquc,  et  pour  sa  rhctoriquc,  il  y  auroit  moiiis  de  su- 
jet  de  s'etonncr,  raais,  on  s'est  cutctc  duplus  foilile  de  fos  ouvrajeji,  j.^ 
veux  dire,  dc  sa  logique  et  de  sa  physique." — (Bayle,  Art.  Aristoic.) 
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IMToportioD  in  which  his  logic  has  lost  its  credit,  his  ethici, 
his  politici,  his  poetics,  his  rhetoric,  and  his  natural  histo- 
Tjf  have  risen  in  the  public  estimation.  No  similar  tri- 
umph of  genius  is  recorded  in  the  Annals  of  Philosophy : 
— To  subjugate,  for  so  many  centuries,  the  minds  of  men, 
by  furnishing  employment  (uoproductiye  as  it  was)  to 
their  intellectual  faculties,  at  a  time  when  the  low  state  of 
experimental  knowledge  did  not  supply  more  substantial 
materials  for  their  reasonings  ;-'^-and  afterwards,  when,  at 
the  distance  of  two  thousand  years,  the  light  of  true  sci- 
ence began  to  dawn,  to  contribute  so  large  a  share  to  its 
growing  splendour. 

Ip  the  course  of  the  foregoing  animadversions  on  the  syl- 
logistic theory,  I  have  proceeded  on  the  supposition,  that 
ike  whole  ^ory  of  the  invention  belongs  to  Aristotle.  It 
is  proper,  however,  before  dismissing  the  subject,  to  take 
soine  notice  of  the  doubts  which  have  been  suggested 
upon  this  head,  in  consequence  of  the  lights  recently 
thrown  on  the  remains  oPancient  science  still  existing  in 
the  East.  Father  Pons,  a  Jesuit  missionary,  was  (I  be- 
lieve) the  first  person  who  communicated  to  the  learned 
of  Europe,  the  very  interesting  fact,  that  the  use  of  the 
syllogism  is,  at  this  day,  familiarly  known  to  the  Bramins 
of  India  ;*  but  this  information  does  not  seem  to  have  at- 
tracted much  attention  in  England,  till  it  was  corrobora- 
ted by  the  indisputable  testimony  of  Sir  William  Jones, 
in  his  third  discourse  to  the  Asiatic  Society .f  *^  It  will 
be  sufficient  (he  observes)  in  this  dissertation  to  assume. 


*  Lettres  £difiaiit^  ct  Curien^es,  Toi^e  XXVI.  (old  edition)— Toaie 
XIV.  rdit.  of  1781.    The  letter  is  dated  1740. 

t  Delivered  in  178a. 

N  II 
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what  might  be  proved  beyond  controyersy,  that  we  now 
live  among  the  adorers  of  (hose  very  deities  who  were 
worshipped  under  difierent  names  in  Old  Greece  and  Italy, 
and  among  the  professors  of  those  philosophical  tenets, 
which  the^  Ionic  and  Attic  writers  illustrated  with  all  the 
beauties  of  their  melodious  language.  On  one  hand  we 
see  the  trident  of  Neptune,  the  eagle  of  Jupiter,  the  satyrs 
of  Bacchus,  the  bow  of  Cupid,  and  .the  chariot  of  the  sud; 
on  another,  we  hear  the  cymbals  of  Rhea,  the  songs  of 
the  Muses,  and  the  pastoral  tales  of  Apollo  Nomius.  Id 
more  retired  scenes,  in  groves,  and  in  seminaries  of  learn- 
ing, we  may  perceive  the  Brahmans  and  the  Sermanu 
mentioned  by  Clemens,  disputing  in  the  forms  of  logU, 
or  discoursing  on  the  vanity  of  human  enjoyments,  on  the 
immortality  of  the  soul,  her  emanation  from  the  eternil 
mind,  her  debasement,  wanderings,  and  final  union  with 
her  source.  The  six  philosophical  schools,  whose  princi- 
ples are  explained  in  the  Dersana  8(Mtra^  comprise  all  the 
metaphysics  of  the  old  academy,  the  Stoa  and  the  Lyce- 
um ;  nor  is  it  possible  to  read  the  VedantOy  or  the  many 
fine  compositions  in  iilhstration  of  it,  without  believ- 
ing that  Pythagoras  and  Plato  derived  their  sublime  the- 
ories from  the  same  source  with  the  sages  of  India.''^ 

In  a  subsequent  discourse,  the  same  author  roentionfi 
'*  a  tradition,  which  prevailed,  according  to  the  well-in- 
formed author  of  the  Dabistdnj  in  the  Panjdb,  and  in  sc- 


•  Works  of  Sir  William  Jones,  Vol.  I.  p.  28. 

In  the  lame  discourse,  wc  are  infamied,  that  <<  the  Hindooe  bare  ninM- 
rous  works  on  grammar,  loyie,  rhetoric,  music,  which  are  extant  and  ae- 
cessihle/'  An  examinatkm  of  these  b  eertahily  an  object  of  literary  curi- 
osity, hipfhiy  deserrini^  of  flvAer  attention. 


■^ 
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veral  Persian  provinceBy  that,  among  other  Indian  curiosi- 
ties, which  Callisthenes  transmitted  to  his  made,  was  a  iech- 
mical  system  of  logicj  which  the  Brahmans  bad  commuQi- 
Gated  to  the  inquisitive  Oreek,  and  which  the  Mohamme- 
dan writer  supposes  to  have  been  the  ground*work  of  the 
fiunous  Aristotelian  method.  If  this  be  true,  (continues  Sir 
W.  Jones, — and  none  will  dispute  the  justness  of  his  re- 
]iiark)i  it  is  one  of  the  most  interesting  facts  that  I  hate 
met  with  in  Asia*"^ 

Of  the  soundness  of  the  opinion  concerning  the  origin  of 
the  Greek  philosophy,  to  which  these  quotations  give  the 
aanction  of  an  authority  so  truly  respectable,  our  stock  of 
£sctB  is  as. yet  too  scanty  to  enable  us  to  form  a  competent 
judgment.  Some  may  perhaps  think,  that  the  knowledge 
o£  the  Aristotelian  logic  which  exists  in  India,  may  be  suf- 
ficiently accounted  for  by  the  Mohammedan  conquests ; 
and  by  the  veneration  in  which  Aristotle  was  held,  from  a 
very  early  period,  by  the  followers  of  the  prophet.f    On 


*  EleTenth  discourse,  delivered  in  1794.  , 

•f*  ^  La  pbiloBophie  P^ripat^tiqne  s^est  tellement  ^tablie  par  tout,  qu'on  ti^en 
Ht  phn  d^anlre  par  toutes  let  uniTeraitez  Chrftienues.  Celles  mdmes,  qui 
flont  oontraintes  de  re^eroir  les  impostures  de  Mahomet,  n^ensei^ent  Ics 
•cienccs  que  couform^ment  auz  principes  du  Lyc^,  auzqucls  ils  s^attachent 
fort,  qn*  Averroes,  Alfarabius,  Albumassar,  et  asscz  dVutresphilosopbes  Ara- 
ai  bes  se  sont  souvent  dloign^  des  sentiments  de  leur  propb^te,  pour  ne  pas 
eoDtredirc  ceux  d^Aristote,  que  les  Turcs  ont  en  leur  idiome  Turquesque  et 
en  Arabe,  comme  Belon  le  rapporte.'*  {La  Motie  U  Vaper ;  quoted  by 
Bayle,  Art.  Arigtote.) 

^  L'Auteur,  dont  j^emprunte  ces  paroles,  dit  dans  un  autre  volume,  que 
aelon  la  relation  d^Olearius,  les  Perses  ont  toutes  les  oeuvres  d*Aristote,  ez- 
pUqn^es  par  beaucoup  de  commentaires  Arabes.  <  Bergeron  (dit  il)  re- 
marque,  dans  son  Traits  des  Tartares,  quMIs  possedent  les  livrcs  d'Aristote, 
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the  other  hand,  it  must  be  acknowledged,  that  this  part  of 
Ariitotle's  works  confaias  some  intrinsic  evidence  of  aid 
borrowed  from  a  more  ancient  school.  Besides  that  impo- 
sing appearance  which  it  exhibits  of  systematical  complete- 
ness in  its  innumerable  details ;  and  Which  we  can  scarcely 
suppose  that  it  could  have  received  from  the  original  in- 
ventor of  the  art,  there  is  a  want  of  harmony  or  unity  is 
tome  of  its  fundamental  principles,  which  seems  to  betray 
a  combination  of  different  and  of  discordant  theories.  I  sl- 
ludc  more  particularly  to  the  view  which  it  gives  of  the 
nature  of  science  and  of  demonstration,  compared  with 
Aristotle's  well-known  opinions  concerning  the  natural 
progress  of  the  mind  in  the  acquisition  of  knowledge.  That 
the  author  of  the  Organon  was  fully  aware  of  an  incon- 
gruity so  obvious,  there  can  be  little  doubt ;  and  it  was 
not  improbably  with  a  view  to  disguise  or  to  conceal  il, 
that  he  was  induced  to  avoid  as  much  as  possible,  every 
reference  to  examples ;  and  to  adopt  that  abstract  and 
symbolical  language,  which  might  divert  the  attention 
from  the  inanity  of  his  demonstrations,  by  occupying  it  in 

traduits  en  lenr  langrne,  enteii^Daiit,  vwec  antant  de  •oumission  qa^on  peat 
fairc  ici,  sa  doctrine  &  Samarcand,  uniyenit6  da  Grand  Mog;o1,  et  A  pi^sent 
Tillc  capitale  du  Royaumc  d^Usbec.*  ** 

In  the  8th  volume  of  the  Aftiatic  Researchen,  there  !■  a  paper  by  Dr.  Bal- 
four, containing'  some  curious  extracts  (accompanied  with  an  Eng:IIsb  Ter- 
sion)  from  a  Persian  translation  of  an  Arabic  IVeatise,  entiticd  the  "  Esctence 
of  I^s^c."*  In  the  introduction  to  these  extracts,  Dr.  Balfour  mentions  it 
as  an  iudiftputable  fact,  that  *^  ike  system  of  lagicj  generaUy  ascribed  to  Aru- 
totle,  constitutes^  at  this  time,  the  logic  of  all  the  nation*  of  Asia  whoprofssi 
the  Mahometan  faith  ;^*  and  it  seems  to  have  been  with  a  view  of  render^ 
in&f  this  fact  stiU  more  palpable  to  common  readers,  that  the  author  has  ta- 
ken the  trouble  to  translate,  throug^h  the  medium  of  the  Persian,  the  Arabif 
original ',  from  which  lang^acife  the  knowledge  of  Arititotle*s  log-ic,  powessed 
by  th''  oiicBtal?,  fs  supiK)Be4  to  have  been  derived. 


V.  V 


ft  (lerpetiial  effort  td  iiariddto  tb«  turiot  in  wbteh  tb^y  ai^ 
eipresied. 

Nor  doeH  there  «^em  to  be  atijr  thing  in  these  saggef- 
tiotiB  (which  I  hazard  with  touch  diffidence)  inconsist'^ 
cfnt  Irith  Arifltotle'fl  oWn  statement,  in  the  concluding 
chapter  of  the  book  of  sophistns.  TliiS  chapter  hat  in- 
deed (as  far  as  I  know)  been  universallj  understood  as 
advailcing  a  claim  to  the  whole  art  of  syllogism  ;^  but  I 
must  acknowledge,  that  it  appears  to  me  to  admit  of  a 
Terj  fair  construction,  without  supposing  the  claim  to 
comprehend  all  the  doctrines  delivered  in  the  books  of 
Analytics.  In  support  of  this  idea,  it  may  be  remarked, 
that  while  Aristotle  strongly  Contrasts  the  dialectical  art, 
as  taught  in  the  preceding  treatise,  with  the  art  of  dispu- 
taiion  as  previously  practised  in  Greece,  he  does  not 
make  the  slightest  reference  to  the  distinction  between 
demonstrative  and  dialectical  syllogisms,  or  to  those  doc- 
trines with  respect  to  demonstration  and  science,  which 
accord  so  ill  with  the  general  spirit  of  his  philosophy.  It 
does  not  seem,  therefore,  to  be  a  very  unreasonable  sup- 
position, that  to  these  doctrines,  (with  which  for  many 
reasons  he  might  judge  it  expedient  to  incorporate  his  own 
inventions  and  innovations)  he  onlj  gave  that  systema- 

*  <<The  concltuUm  of  this  treatise  (the  book  of  SophismB)  ought  not  to  be 
orerlooked :  it  manifestly  relates,  not  to  the  present  treatise  only,  bnt  also 
to  the  -whole  Analytics  and  Topics  of  the  author."  Reid's  Analysis,  &c. 
Cbap.  ▼.  Sect.  iii. 

If  I  were  satisfied  that  this  obsenration  is  Just,  I  should  think  that  nothin|^ 
short  of  the  most  irresistible  evidence  could  be  reasonably  opposed  to  the 
direct  assertion  of  AristoUe.  It  is  quite  incoaceiyable,  that  he  should  haye 
wilfully  concealed  or  misrepresented  the  truth,  at  a  period  when  there  could 
not  fail  to  be  many  philosophers  in  Greece,  both  able  and,  willing  to  expose 
the  deception. 
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tical  and  technical  form,  which,  hy  its  peculiar  phraseology 
and  other  impoBiog  appendages,  was  calculated  at  once  te 
veil  their  imperfections,  and  to  gratifj  the  vanity  of  those 
who  should  make  them  objects  of  study.  It  is  surely  not 
impossible,  that  the  syllogistic  theory  may  have  existed 
as  a  subject  of  abstract  speculation,  long  before  any  at- 
tempt was  made  to  introduce  the  syllogism  into  the 
schools  as  a  weapon  of  controversy,  or  to  prescribe  rules 
for  the  skilful  and  scientific  management  of  a  vivd  voce 
dispute. 

It  is  true,  that  Aristotle's  language,  upon  this  occasion, 
is  somewhat  loose  and  equivocal ;  but  it  must  be  remember- 
ed, that  it  was  addressed  to  his  contemporaries,  who  were 
perfectly  acquainted  with  the  real  extent  of  his  merits  as 
an  inventor;  and  to  whom,  accordingly,  it  was  not  ne- 
cessary to  state  his  pretensions  in  terms  more  definite 
and  explicit. 

I  shall  only  add,  that  this  conjecture  (supposing  it  for 
a  moment  to  be  sanctioned  hy  the  judgment  of  the  learned) 
would  still  leave  Aristotle  in  complete  possession  of  by  far 
the  most  ingenious  and  practical  part  of  the  scholastic 
logic  'j^  while,  at  the  same  time, — should  future  researches 


*  Tliis  was  plainly  the  opinion  of  Cicero :  "  In  hac  arte  (iie  observes,  speak- 
ing of  the  dialectical  art,  or  it  was  cultivated  by  the  StoicK,) — in  hac  arte, 
ft  mo<fo  est  hoT  arsy  nullum  est  pniTeptum  quoniodo  vcnim  iuveniatur,  sed 
tantum  est  quomodo  judicctur.** — And  a  few  sentences  after;  "  Quare  istani 
artem  toiani  dimittumu^,  qutr  in  cxcofnt^uidis  argrunientis  niuta  nimium  est, 
in  judicandifi  nimium  loquax."  (l>e  Orat.  Lib.  ii.  86,  87.)  The  first  sen- 
tence in  literally  applicable  to  the  doctrine  of  syllo^itiin  considered  the- 
oreticully :  the  second  contrasts  the  inutility  of  this  doctrine  T^ith  the  im|K>rt- 
ance  of  such  subJecU  m  are  treated  of  in  Aristotle's  Topics. 


v^ 
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▼erify  the  suspicionB  of  Sir  William  Jones  and  others,  that 
the  Brst  rudiments  of  the  art  were  imported  into  Greece 
from  the  East,— -it  would  contribute  to  vindicate  his  cha- 
racter against  that  charge  of  plagiarism,  and  of  unfairnesa 
towards  his  predecessors,  which  has  been  admitted  even 
by  some  who  speak  with  the. most  unbounded  reverence 
of  his  intellectual  endowments. 

From  the  logic  of  Aristotle,  I  now  proceed  to  that  of 
Lord  Bacon ;  a  logic  which  professes  to  guide  us  sys- 
tematically in  investigating  the  laws  of  nature,  and  in  apply- 
ing the  knowledge  thus  acquired,  to  the  enlargement  of 
human  power,  and  the  augmentation  of  human  happiness* 

Of  some  of  the  fundamental  rules  by  which  this  mode  of 
philosophizing  is  more  peculiarly  distinguished,  I  intend 
to  treat  at  considerable  length  ; — directing  my  attention 
chiefly  to  such  questions  as  are  connected  with  the  theory 
of  our  intellectual  faculties.  In  this  point  of  view,  the 
author  has  left  much  to  be  supplied  by  his  successors ;  the 
bent  of  his  own  genius  having  fortunately  determined  him 
rather  to  seize,  by  a  sort  of  intuitive  penetration,  great 
practical  results,  than  to  indulge  a  comparatively  sterile 
curiosity,  by  remounting  to  the  first  sources  of  experi- 

Whether  Cicero  and  Qainctilian  did  not  overrate  the  advantages  to  be 
derived  from  the  study  of  the  Lod  as  an  organ  of  invention,  is  a  qnestioB 
altogether  foreign  to  our  present  inquiries.  That  it  was  admirably  adapt- 
ed for  those  argumentative  and  rhetorical  ditplayt  which  were  so  highly 
vatoed  in  ancient  times,  there  can  be  no  doubt,  after  what  these  g^reat  mas- 
ters of  oratory  have  written  on  the  subject ;  but  it  does  not  follow,  that,  in 
the  present  state  of  society,  it  would  reward  the  labours  of  those  who  wish 
to  cultivate  either  the  eloquence  of  the  bar,  or  that  which  leads  to  distinc 
tSoB  In  our  popular  assemblies. 


V 


jn6     uEMciT*  or  m  «im<o(K>puT  [ovj^,  iii« 

Vfptol  knowMlfP  in  ik4  prUiGi|^9  nd  Umn  of  the  hwmn 
I1W10*  Jt  {•  to  tbi9  humbler  taak  that  I  propose  to  con- 
4Uie  myself  in  the  lequel*  To  folloir  him  through  the  de- 
teib  ot  his  Meihodf  would  he  incooBifttent  with  the  nature 
§i  mj  prietieat  undertaking. 


-  i 
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CHAPTER  FOURTH. 


OF    THE    METHOD    OF     INQUIRY     POINTED     OUT    IV     THE 
BXPERIJtIENTAL    OR    INDUCTIVE    LOGIC. 


SECTION  I. 


Mistakes  of  the  Ancients  concerning  the  proper  object  of 
Philosophy. — Ideas  of  Bacon  on  the  same  subject. — 
Inductive  Reasoning. — Analysis  and  Synthesis. — Es- 
sentia/ difference  between  Legitimate  and  Hypotheti- 
cal Theories. 

I  HAVE  had  occasion  to  observe  more  than  once,  in  the 
course  of  the  foregoing  speculations,  that  the  object  of 
physical  science  is  not  to  trace  necessary  connexions, 
but  to  ascertain  constant  conjunctions  ;  not  to  investigate 
the  nature  of  those  efficient  causes  on  which  the  pheno- 
mena of  the  universe  ultimately  depend,  but  to  examine 
with  accuracy  what  the  phenomena  are,  and  what  the  ge- 
aeral  laws  by  which  they  are  regulated. 

O  o 
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In  order  to  save  repetitious,  I  here  beg  leave  to  refer  to 
some  observatious  ou  tliis  subject  iix  the  first  volume.  ^  I 
request  more  particularly  the  reader's  attention  to  what  I 
have  said,  in  the  second  section  of  the  first  chapter,  on 
the  distinction  between  physical  and  efficient  causes ;  and 
on  the  origin  of  that  bias  of  the  imagination  which  leads 
us  to  confound  tbem  und^r  one  common  name.  That, 
when  we  see  two  events  constantly  conjoined  as  antece- 
dent and  consequent,  our  natural  apprehensions  dispose 
us  to  associate  the  idea  of  causation  or  efficiency  with 
the  former,  and  to  ascribe  to  it  that  power  or  energy  by 
which  the  change  was  produced,  is  a  fact  obvious  and  un- 
questionable ;  and  hence  it  is,  that  in  all  languages,  the  se- 
ries of  physical  causes  and  effects  is  metaphorically  liken- 
ed to  a  chain,  the  links  of  which  are  supposed  to  be  indis- 
solubly  and  necessarily  connected.  The  slightest  re- 
flection, at  the  same  time,  must  satisfy  us  that  these  ap- 
prehensions are  inconsistent,  and  even  absurd  ;  our  know- 
ledge of  physical  events  reaching  bo  farther  than  to  the 
laws  which  regulate  their  succession ;  and  the  words  power 
and  energy  expressing  attributes  not  of  matter  but  of  mind. 
It  is  by  a  natural  bias  or  association  somewhat  similar  (as 
I  have  remarked  in  the  section  above-mentioned)  that  we 
connect  our  sensations  of  colour,  with  the  primary  quali- 
ties of  body.* 


*  Were  it  not  for  this  bias  of  the  imagination  to  identify  efficient  witii 
physical  causes,  the  attention  would  be  continually  diverted  from  the  neces- 
sary business  of  life,  and  the  useful  exercise  of  our  faculties  suspended,  in 
a  fruitless  astonishment  at  that  hidden  machinery,  orcr  whtcli  nature  has 
drawn  an  impenetrable  Teil.  To  prevent  this  inconvenient  distraction  of 
thought,  a  farther  provision  is  made  in  that  gradual  and  imperceptible  pro- 
cess by  which  the  changes  in  the  state  of  the  Uuiversc  are,  in  general,  ac- 
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This  idea  of  the  object  of  pbjBical  science  (which  may 
be  justly  regarded  as  the  ground-work  of  Bacon's  Novum 
Organon)  differs  essentially  from  that  which  was  enter- 
tained by  tlie  ancients ;  according  to  whom  <'  Philosophy 
»  the  science  of  causes.^*  If,  indeed,  by  causes  they  had 
meant  merely  the  constant  forerunners  or  antecedents  of 
cTents,  the  definition  would  have  coincided  nearly  with 
the  statement  which  I  have  given.  But  it  is  evident, 
that  by  catises  they  meant  such  antecedents  as  were  ne- 
cessarily  connected  with  the  effects,  and  from  a  know- 
ledge of  which  the  effects  might  be  foreseen  and  demon- 
strated :  And  it  was  owing  to  this  confusion  between  the 
proper  objects  of  physics  and  of  metaphysics,  that  neg- 
lecting the  observation  of  fact«  exposed  to  the  examinar 
tion  of  their  senses,  they  vainly  attempted,  by  syntheti* 
cal  reasoning,  to  deduce,  as  necessary  consequences  from 
their  supposed  causes,  the  phenomena  and  laws  of  nature* 
— '^  Causa  ea  est,"  says  Cicero,  '*  quse  id  efficit  cujus  est 
causa.  Non  sic  causa  intelligi  debet,  ut  quod  cuique  an^ 
teeedat,  id  ei  causa  sit ;  sed  quod  cuique  efficienter  ante- 
cedat. — Itaque  dicebat  Carneades  ne  ApoIIinem  quidem 
posse  dicere  futura,  nisi  ea,  quorum  causas  natura  ita  con- 
tineret,  ut  ea  fieri  necesf»e  esset.     Camsis  enim  eiScientt^ 


compUfihed.  If  an  animal  or  a  vegetable  were  brought  into  being  before 
our  eyes,  in  an  instant  of  time, — the  event  would  not  be  in  itself  more  won- 
derful than  their  slow  growth  to  maturity  from  an  embryo,^  from  a  seed. 
But,  on  the  former  supposition,  there  is  no  man  who  would  not  perceive  and 
acknowledge  the  immediate  agency  of  an  intelligent  cause;  whereas,  ac- 
cording to  the  actual  order  of  things  the  effect  steals  so  insensibly  on  the 
observation,  that  it  excites  little  or  no  curiosity,  excepting  in  those  who 
possess  a  sufficient  degree  of  reflection  to  contrast  the  present  state  of  the 
objects  around  them,  with  their  first  origin,  and  vrith  the  progressive  stages 
of  their  existence. 
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gested  the  simpler  expedient  of  explaining  them  by  the 
agency  of  minds  united  with  the  particles  of  matter.^ 
As  the  communication  of  motion  hy  apparent  impulse,  and 
our  own  power  to  produce  motion  by  a  volition  of  the 
mind,  are  two  facts,  of  which,  from  our  earliest  infancy, 
we  have  every  moment  had  experience ;  we  are  apt  to 
fancy  that  we  understand  perfectly  the  nexus  by  which 
cause  and  effect  arc  here  necessarily  conjoined ;  and  it 
.  requires  a  good  deal  of  reflection  to  satisfy  us  that,  in 
both  cases,  we  are  as  completely  in  the  dark,  as  in  our 
guesses  concerning  the  ultimate  causes  of  magnetism  or 
of  gravitation.  The  dreams  of  the  Pythagorean  school 
with  respect  to  analogies  or  harmonies  between  the  con- 
stitution of  the  universe,  and  the  mathematical  properties 
of  figures  and  of  numbers,  were  suggested  by  the  same 

^par  sa  force,  oa  sou  cuergie  productive. — L^impnUion  est  un  ph^nomeHc 
si  com  mil  11,  t^oumis  A  des  lois  si  bien  discut^es,  et  si  uniTerseUes,  que  toute 
cause  qui  s^y  r^duit  scmblc  former  une  classe  ^minente,  et  m^riter  seutc  Ir 
nom  d*  Agent:'    (Essaf*  de  PhUasophie,  Tome  II.  pp.  174, 175.) 

1  have  read  with  gprcat  attention  all  that  M.  Pr^Tost  has  so  ib^niously 
iirg^cd  in  vindication  of  the  theory  of  his  illustrious  conntryman  Le  Sage ; 
but  without  experiencing^  that  conviction  which  I  have  in  general  received 
from  his  reasonings.  The  arguments  of  Locke  and  Hume  on  the  other  side 
^  4>f  the  question  appear  to  my  judgment,  the  looger  I  reflect  on  them,  the 
more  irresistible  ;  not  to  mention  the  powerful  support  which  they  derirr 
from  the  subsequent  speculations  of  Boscovich.  {See  Locke*s  E^sai/y  B.  11. 
chap.  23.  §  28,  29.  and  Hume's  E*say  on  Necesmr^  Connexion^  Part  I.) 

In  employing  the  word  misfortune,  on  this  occasion,  I  have  no  wish  to 
pay  an  unmeaning  compliment ;  but  merely  to  express  the  painful  diffi- 
dence which  I  always  feel  in  my  own  conclusions,  when  they  happen  to 
be  at  variance  with  those  of  a  writer  equally  distinguished  by  the  depth 
and  by  the  candour  of  his  philosophical  researches. 

*  To  this  last  class  of  theories  may  also  be  referred  the  explanations  of 
physical  phcuomeim  by  such  causes  as  sympathies,  antipathies,  Naturc^s 
horror  of  a  void,  &c.  and  other   phrases  borrowed  by  analogy  from  (he  at- 


tributes of  aniuviitcd  bciui^s. 
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idea  of  ntctssaty  conaexionB  exiting  among  physical 
phenomena,  analogous  to  those  which  link  together  tke 
theorems  of  geometry  or  of  arithmetic;  and  by  the 
same  fruitless  hope  of  penetrating,  by  abstract  and 
synthetical  reasoning,  into  the  mysterious  processes  of 
nature. 

Beside  this  universal  and  irresistible  bias  of  the  imi^ 
nation,  there  were  some  peculiarities  in  the  genius  and' 
scientific  taste  of  Aristotle,  which  gave  birth  to  variesi 
errors  calculated  to  mislead  his  followers  in  their  physical 
inquiries.  Among  these  errors  may  be  mentioned,  as  one 
of  the  most  important,  the  distinction  of  causes  (introdu- 
ced by  him)  into  the  efficient,  the  material,  the  formal,  and 
the  final ; — a  distinction  which,  as  Dr.  Beid  justly  ob- 
serves, amounts  only  (like  many  other  of  Aristotle's)  to 
an  explanatio/i  of  the  diflferent  meanings  of  an  ambiguoQ# 
word  ;  and  which,  therefore,  was  fitter  for  a  dictionary  of 
the  Greek  language,  than  for  a  philosophical  treatise."^ 
Of  the  effect  of  this  enumeration  of  causes  in  distracting 
the  attention,  some  idea  may  be  formed,  when  it  is  recol- 
lected, that,  according  to  Aristotle,  it  is  the  business  of 
the  philosopher  to  reason  demonslrativeiy  from  all  the 
four.f 

The  same  predilection  of  Aristotle  for  logical  or  rather 
verbal  subtilties,  encouraged,  for  many  ages,  that  passion 
for  fanciful  and  frivolous  distinctions,  which  is  so  adverse 
to  the  useful  exercise  of  the  intellectual  powers.  Of  its 
tendency  to  check  the  progress  of  physical  knowledge,  the 


*  Analysb  of  Aristotle's  Lo^c.    Chop.  ii.  sf^ct  li. 
t  Nat.  AqscuU.  Lib.  ii.  cap.  7. 
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reader  will  be  enabled  to  judge  for  himself,  by  perosiog 
the  16th  and  17th  chapters  of  Mr.  Harris's  Philosophical 
Arrangements ;  which  chapters  contain  a  very  elaborate 
and  not  inelegant  view  of  what  the  author  is  pleased  to 
call  the  ancient  Theory  of  Motion.  A  later  writer  of  the 
same  school  has  even  gone  so  far  as  to  assert,  that  it  is 
such  researches  alone  which  merit  the  title  of  the  philoso- 
phy of  Motion :  and  that  the  conclusions  of  Galileo  and  of 
Newton,  amounting  (as  they  unquestionably  do)  to  no* 
thing  more  than  a  classification  and  generalization  of  facts, 
deserve  no  higher  an  appellation  than  that  of  Natural 
History.'^ 

In  contrasting,  as  I  have  now  done,  the  spirit  of , Ba- 
con's mode  of  philosophising  with  that  of  the  ancients,  I 
do  not  mean  to  extol  his  own  notions  concerning  the  rela- 
tion of  cause  and  effect  in  physics,  as  peculiarly  correct 
and  consistent.  On  the  contrary,  it  seisms  to  me  evident, 
that  he  was  led  to  his  logical  conclusions,  not  by  any  me- 
taphysical analysis  of  his  ideas,  but  by  a  conviction  found- 
ed on  a  review  of  the  labours  of  his  predecessorli,  that  the 
plan  of  inquiry  by  which  they  bad  been  guided, must  have 
been  erroneous.  If  he  had  perceived  as  clearly  as  Bar- 
row, Berkeley,  Hume,  and  many  others  have  done  since 
his  time,*!*  that  there  is  not  a  single  instance  in  which  we 

*  Ancient  Metaphysics,  pauim. 

t  In  alluding  to  the  relation  between  cause  and  effect,  Bacon  sometime* 
indulg^es  his  fancy  in  adopting^  metaphorical  and  popular  cxpreasioas. 
^^Namque'in  limine  Philosophise,  cum  secnndse  canaee,  tanquam  sensibns 
proximae,  ing^rant  se  menti  humane,  mensque  ipia  in  illis  hsreat,  atqne 
commoretur,  obliTio  primse  causae  obrepere  poisit.  Sin  qniaulteriiis  pergii, 
caMtarumquc  dependeniiam,  seriemy  et  concaienaHonem,  atqne  opera  prori- 
dentise  intucatur,  tunc  secimdem  poetarum  mytbologiam,  focilecrtdet, 
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are  able  to  trace  a  necessary  connexion  between  two  suc- 
cessive events,  or  to  explain  in  what  manner  the  one  fol- 
lows From  the  other  as  an  infallible  consequence,  he  would 
have  been  naturally  led  to  state  his  principles  in  a  form  far 
more  concise  and  methodical,  and  to  lay  aside  much  of 
that  scholastic  jargon  by  which  his  meaning  is  occasional- 
ly obscured.  Notwithstanding,  however,  this  vagueness 
and  indistinctness  in  his  language,  his  comprehensive  and 
penetrating  understanding,  enlightened  by  a  discrimina- 
ting survey  of  the  fruitless  inquiries  of  former  ages,  ena- 
bled him  to  describe,  in  the  strongest  and  happiest  terms, 
the  nature,  the  object,  and  the  limits  of  philosophical  in- 
vestigation. The  most  valuable  part  of  his  works,  at  the 
same  time,  consists,  perhaps,  in  his  reflections  on  the  er- 
rors of  his  predecessors  ;  and  on  the  various  causes  which 
have  retarded  the  progress  of  the  sciences  and  the  im- 
provement of  the  human  mind.  That  he  should  have  ex- 
ecuted, with  complete  success,  a  system  of  logical  pre- 
cepts for  the  prosecution  of  experimental  inquiries,  at  a 
period  when  these  were,  for  the  first  time,  beginning  to 
engage  the  attention  of  the  curious,  was  altogether  impossi- 
ble ;  and  yet  in  his  attempt  towards  this  undertaking,  he 
has  displayed  a  reach  of  thought  and  a  justness  of  antici- 
pation, which,  when  compared  with  the  discoveries  of  the 

mum  naturalis  catena;  annulum  pcdi  Holii  Jovis  afii^.^'  (De  Aug'.  Sclent. 
Lib.  i.)  Thift  is  very  nearly  the  languacfe  of  Seneca.  "  Cum  fatum  nihil 
aliud  sit  quam  scrUs  implexa  cfuitarumy  ille  est  prima  omnium  causa  ex  qua 
ci^trra?  pendent." 

In  other  instances,  he  speaks  (and,  in  my  opinion,  much  more  phi losophi* 
<tally)  of  the  "opus  quod  operatur  Deus  a  primordio  usque  ad  finem;"  a 
liranch  of  kno^ledg^c  which  he  expressly  describes  as  placed  beyond  tlie 
(examination  of  the  human  faculties.  But  this  sp<c  ulation,  althoug-h  the 
most  interesting?  thajt  can  employ  our  thonirhts,  bus  no  imn;.diMto  eonnexioii 
^'ith  the  Jogric  of  physical  scIcikh'. — See  ^(•t<■  f  .\  ) 
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two  sacceeding  ceoturieS)  seem  frequently  to  partake  of 
the  nature  of  prophecy.  **  Prout  Physica  majora  indies 
incrementa  capiet,  et  nova  axiomata  educet,  eo  mathema- 
tics nova  opera  in  multis  indigebit,  et  plures  demum  fient 
mathematical  mixtse.''*  Had  he  foreseen  ail  the  research* 
es  of  the  Newtonian  school,  his  language  could  not  have 
been  more  precise  or  more  decided. 

*'  Bacon  (it  has  been  observed  by  Mr.  Hume)  was  ig- 
norant of'  geometry ;  and  only  pointed  out  at  a  distance 
the  road  to  true  philosophy.^ — *^  As  an  author  and  phi- 
losopher," therefore,  this  historian  pronounces  him, 
**  though  very  esiimablei  yet  inferior  to  his  contemporary 
Oalileo,  perhaps  even  to  Kepler.^f  The  parallel  is,  by  no 
means,  happily  imagined ;  inasmuch  as  the  individuals  . 
whom  it  brings  into  contrast,  directed  their  attention  to 
pursuits  essentially  different,  and  were  characterized  by 
mental  powers  unsusceptible  of  comparison.  As  a  geo- 
meter or  astronomer.  Bacon  has  certainly  no  claim  what- 
ever to  distinction ;  nor  can  it  even  be  said,  that,  as  an 
experimentalist,  he  has  enriched  science  by  one  important 

•  De  Avtg.  Sclent.  Lib.  iii.  Cap.  vi. 

By  the  word  Axiom^  Bacon  means  a  general  principle  obtained  by  induc- 
tion, from  which  we  may  safely  proceed  to  reason  synthetically.  It  is  to 
be  regretted,  that  he  did  not  make  choice  of  a  less  equivocal  term,  as  New- 
ton has  plainly  been  misled  by  his  example,  in  the  Tery  illogical  application 
of  this  name  to  the  laws  of  motion,  and  to  those  general /ac<«  which  serre 
IS  the  hm»  of  our  reasonings  in  catoptrics  and  dioptrics.  (See  pp.  40,  41, 
of  this  Tolume.) 

1  shall  take  this  opportunity  to  remark,  that  Newton  had  evidently  stu- 
died Bacon's  writings  with  care ',  and  has  followed  them  (sometimes  too 
implicitly)  in  his  logical  phraseology.  Of  this  remark  irarious  other  proofs 
will  occur  afterwards. 

^   History  of  England.    Appendix  to  the  reign  of  Jamst  I. 

pp 
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diacoverj ;  bat,  in  just  and  enlarged  Gonceptiona  of  the 
proper  aim  of  philosophical  researches,  and  of  the  means 
of  conducting  them,  how  far  does  he  rise  above  the  level 
of  his  age !  Nothing,  indeed,  can  place  this  in  so  strong 
a  light,  as  the  history  of  Kepler  himself;  unquestionablj 
one  of  the  most  extraordinary  persons  who  adorned  that 
memorable  period,  but  deeply  infected,  as  his  writings 
show,  with  prejudices  borrowed  from  the  most  remote  an- 
tiquity. The  mysterious  theories  of  the  Pythagoriani 
which  I  formerly  mentioned,  and  which  professed  to  find 
in  the  mathematical  properties  of  Bgures  and  numbers,  an 
explanation  of  the  system  of  the  universe,  seem,  from  one 
of  his  earlier  publications,  to  have  made  a  strong  impres- 
sion  on  his  imagination  'j^  while  at  an  after  period  of 
life,  he  indulged  himself  in  &  train  of  thinking  aboat  the 

*  Mftitrium  Coimographicum^  de  adminbili  proportione  orbiimi  ccele^ 
tium  deque  caasis  coeiorum  numeri,  mag^itudinit,  itiottdMnqiie  periodicoron 
g^nuiDis  et  propriis,  demantiratum  per  quinqtie  reguknia  corpora  Gmme- 
tricoj  1598.  Kepler  informs  as,  that  he  sent  a  copy  of  this  hotiik  to  Tycbo 
Brahe ;  the  subject  of  whose  answer  be  has  had  the  candour  to  record. 
'^Argumentum  literarnm  Brahei  hoc  crat,  ut  suspensis  speculatiooibos  i 
priori  desceudentibus,  antmum  potius  ad  observationes  quas  simul  offere- 
bat  eonsiderandas  adjicereni,  inque  iis  primo  gradu  facto,  posteA  demnm  ad 
causas  ascenderem.'' — ^To  this  excellent  advice  the  subsequent  disooTeries, 
which  have  immortalized  the  name  of  Kepler,  may  (in  the  opinion  of  Mr. 
Maclaurin)  be  ascribed.  Account  of  Newton^t  Ditooveriet^  Book  I. 
Chap.  iii. 

An  aphorism  of  Lord  Bacon,  concerning  the  relation  which  Mathematics 
bear»  to  Natural  Philosophy,  exhibits  a  singular  contrast  to  the  aim  and 
spirit  of  the  Mysferium  Cotnnographicum.  <'  In  secunda  schola  Platonis, 
Procli  et  alionim,  Naturalis  Philosophia  infecta  et  corrupta  fuit,  per  Ma< 
thematicam ;  qu4P  PhUosophiam  Nainralem  termirmre^nonpenerttre  out  pro- 
ci'cnre  debet ^  (Nov.  Orjf.  Lib.  I.  Aphor.  xcvi.) — The  very  slender  know- 
k'dpc  of  this  scicuce  which  Bacon  probably  posses.scd,  renders  it  only  the 
more  wonderful,  that  he  should  have  been  so  fortunate  in  seiziuf*-,  or  rather 
in  divining;}  its  genuine  use  and  application  in  phybicai  researches. 
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causes  or  the  planetarj  motions,  approaching  to  the  spe- 
culations of  the  late  learned  author  of  Ancient  Metaphy^ 
sics. 

"  Nego  (says  he,  in  his  Commentaries  on  the  planet 
Mars)  ullum  motum  perennem  non  rectum  a  Deo  condi- 
turn  elise  prssidio  mental!  destitutum. — Hujus  motor  is 
manifestnm  est  duo  fore  munia ;  alterum  ut  facuitate  pol- 
leaf  transvectandi  corporis;  alterum  ut  scienfia  prseditus 
■it  inveniendi  circularem  limitem  per  iliam  puram  auram 
letheriam  nnllis  hujusmodi  regionibus  distinctam." — In 
another  part  of  his  work,  he  seriously  gives  it  as  his  opin« 
ion,  that  the  minds  of  the'  planets  must  have  a  power  of 


Tlie  ignorance  of  geometry  with  which  Mr.  Hume  reproaches  Bacon, 
win  not  uppen  rarpriiiing,  when  it  is  considered,  that  sixty  years  after  the 
time  wfaea  he  left  Cambridge,  mathematical  studies  were  scarcely  known 
In  that  UniTersity.    For  this  fact  we  have  the  direct  testimony  of  Dr.  Wal- 
1i»  (afterwards  Astronomical  Professor  at  Oxford,)  who  was  admitted  at 
Enuurael  College,  Cambridge,  in  1632;  and  who  informs  ns,  that  at  that 
timei  **  MaAematics  were  scarce  loolced  upon  as  Academical  Studies,  but 
rather  MBekoMieaii  as  the  business  of  traders,  merchants,  seamen,  carpen- 
tcTCy  aurfeyors  of  land,  and  almanac-maliers  in  London.** — ^*-  Among  more 
than  two  hundred  students  in  our  College,  I  do  not  know  of  any  two  who 
had  more  than  I,  (if  so  much)  which  was  then  but  little;  and  but  very  few 
in  that  whole  University.    For  the  study  of  Mathematics  was  then  mor4* 
enltinrted  in'  London  than  in  the  Universities.** 

(See  cm  Aeeomni  of  tome  pauaga  in  the  Life  of  Dr.  WaUie^  written  by 
himself  when  he  was  upwards  of  eighty,  and  published  by  Hearnc,  in  hiK 
edition  of  Langtoft's  Chronicle.) 

The  same  writer,  from  whom  this  information  is  derived,  lived  to  see 
not  only  the  Institution  of  the  Royal  Society  of  London,  but  the  illustra- 
tion which  the  University  of  Cambridge  derived  from  the  names  of  Barrow 
and  of  Newton ;  and  even  survived,  for  seventeen  years,  the  publication  of 
Ne^iou's  Pnncipia.^— That  Lord  Bacon*8  writings  contributed,  more  _than 
any  other  single  canse,  to  ^ve  this  Fiiddcn  impulse  to  science  in  Ensrlnud. 
it  is  impossible  to  doubt. 
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making  Gonstant  observation^  oo  the  aun'a  apparent 
meter,  that  thej  may  thereby  be  enabled  so  to  regulate 
their  motions,  as  to  describe  areas  proportional  to  the 
times.  *^  Credibile  est  itaque,  si  qu&  facultate  prsediti  suit 
motorea  illi  observande  hujus  diametri,  earn  tanto  ease  ar- 
gutiorem  quam  sunt  oculi  nostri,  quanto  opus  ejus  et  pe- 
rennis  motio  nostris  turbulentis  et  confusis  negotlis  est 
constantior. 

* 

**  An  ergo  binoa  singulis  planetis  tribues  ocoIob  Kep- 
lere!  Nequaquam.  Neque  est  necesse.  Neque  enim 
ut  mover!  possint,  pedes  ipsis  atque  als  sunt  tribuen- 

dfiB." 

From  such  extravagancies  as  these,  how  wide  the  tran- 
sition to  the  first  sentence  of  the  Novum  Organon !  **  Ho- 
mo NaTURJR  minister  et  IVTERPRES  TAHTVM  FACIT 
ET  INTELLIOIT  QUANTUM  DE  NATURE  ORDIITB  RE  VEl 
MBNTE  OBriERVAVERIT,  NEC  AMPLIUS  SCIT  AVT  PO- 
TEST." 

In  calling  man  the  interpreter  of  Nature,  Bacon  had 
plainly  the  same  idea  of  the  object  of  physics,  which  I  at- 
tempted to  convey,  when  I  said,  that  what  are  commonly 
called  the  causes  of  phenomena,  are  only  their  established 
antecedents  or  signs  ;  and  the  same  analogy  which  this 
expression  suggests  to  the  fancy,  has  been  enlarged  upon 
at  considerable  length,  by  the  inventive  and  philosophical 
Bishop  of  Cloyne,  as  the  best  illustration  which  he  could 
give  of  the  doctrine  in  question.  It  would  be  difficult,  in- 
deed, to  select  another  equally  apposite  and  luminous; 
and'not  less  difficult  to  find  an  author  equally  qualified  to 
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avail  himself  of  its  aid.     I  shall  make  no  apology,  there- 
fore, for  borrowing  his  words. 

«  There  is  a  certain  analogy,  constancy,  add  uniform- 
ity in  the  phenomena  or  appearances  of  nature,  which  are 
a  foundation  for  general  rules ;  and  these  are  a  grammar 
for  the  understanding  of  nature,  or  thst  series  of  effects 
in  the  risible  world,  whereby  we  are  enabled  to  foresee 
what  will  come  to  pass  in  the  natural  course  of  things. 
Plotinus  observes,  in  his  third  Ennead,  that  the  art  of 
presaging  is,  in  some  sort,  the  reading  of  natural  letters 
denoting  order ;  and  that  so  far  forth  as  analogy  obtains 
in  the  universe,  there  may  be  vaticination.  And  in  re- 
ality, he  (hat  foretells  the  motions  of  the  planetfi,  or  the 
effects  of  medicines,  or  the  results  of  chemical  or  me- 
chanical experiments,  may  be  said  to  do  it  by  natural 
vaticination. 

*^  We  know  a  thing  when  we  understand  it,  and  we  un- 
derstand it  when  we  can  interpret  or  tell  what  it  signifies. 
Strictly  the  sense  knows  nothing.  We  perceive  indeed 
sounds  by  hearing,  and  characters  by  sight ;  but  we  are 
not  therefore  said  to  understand  them.  After  the  same 
manner,  the  phenomena  of  nature  are  alike  visible  to  all ; 
but  all  have  not  alike  learned  the  connexion  of  natural 
signs,  or  understand  what  they  signify,  or  know  how  to 
vaticinate  by  them.  There  is  no  question,  says  Socrates 
in  TTiecUetOt  concerning  that  which  is  agreeable  to  each 
person,  but  concerning  what  will  in  time  to  come  be  agree- 
able, of  which  all  men  are  not  equally  judges.  He  that 
foreknoweth  what  will  be,  in  every  kind,  is  the  wisest. 
According  to  Socrates,  you  and  (he  cook  may  judge  of  a 
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dish  on  the  table  equally  well ;  bat  while  the  dish  is  ma- 
kiDg)  the  cook  can  better  foretell  what  will  ensue  from 
thb  or  that  manner  of  composing  it.  Nor  is  this  manner 
of  reasoning  confined  only  to  morals  or  politics,  but  ex- 
tends also  to  natural  science. 

'*  As  the  natural  connexion  of  signs  with  the  thinss  si^ 
nified  is  regular  and  constant,  it  forms  a  sort  of  rational 
discourse,  and  is  therefore  the  immediate  effect  of  an 
intelligent  cause."* 

The  same  language  with  respect  to  the  office  and  use 
of  philosophy  has  been  adopted  by  Reid,  and  at  a  muck 
earlier  period  by  Hobbes ;  and  it  was  evidently  by  a 
similar  train  of  thinking  (as  I  already  hinted)  that  Bacon 
was  led  to  call  philosophy  the  interpreiaiion  of  nature^ 

According  to  the  doctrine  now  stated,  the  highest,  or 
rather  the  only  proper  object  of  Physics,  is  to  ascertain 
those  established  conjunctions  of  successive  events,  which 
constitute  the  order  of  the  Universe ;  to  record  the 
phenomena  which  it  exhibits  to  our  observations,  or 
which  it  discloses  to  our  experiments  ;  and  to  refer  those 
phenomena  to  their  general  laws.  While  we  are  apt  to 
fancy,  therefore,  (agreeably  to  popular  conceptions  and 
language)  that  we  are  investigating  efficient  causes,  we 
are,  in  reality,  only  generalizing  effects ;  and  when  we 
advance  from  discovery  to  discovery,  we  do  nothing  more 
than  resolve  our  former  conclusions  into  others  still  more 
comprehensive.     It  was  thus  that  Galileo  and  Torricelli 


•  Sh'it :  or  a  Chain  of  Philasopliical  Reflections  and  Inquiries  coDcem- 
i»K  ^^e  virtue*  of  Tar- Water,  H  '2b2.  263,  254. 
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proceeded  in  proving  that  all  terrestrial  bodies  gravitate 
towards  the  earth  ;  and  that  the  apparent  levity  of  some 
of  them  is  merely  owing  to  the  greater  gravity  of  the  at- 
mosphere. In  establishing  this  important  conclusion^ 
they  only  generalized  the  law  of  gravity,  by  reconciling 
with  it  a  variety  of  seeming  exceptions ;  but  they  threw 
no  light  whatever  on  that  mysterious  power,  in  conse- 
quence of  which  all  these  phenomena  take  place.  In  like 
manner,  when  Newton  showed  that  the  same  law  of  gra- 
vity extends  to  the  celestial  spaces  ;  and  that  the  power 
by  which  the  moon  and  planets  are  retained  in  their  orbits 
is  precisely  similar  in  its  effects  to  that  which  is  manifest- 
ed in  the  fall  of  a  stone, — he  left  the  efficient  cause  of  gra- 
vity as  much  in  the  dark  as  ever,  and  only  generalized 
still  farther  the  conclusions  of  his  predecessors.  It  was, 
indeed,  the  most  astonishing  and  sublime  discovery 
which  occurs  in  the  history  of  science  ; — a  discovery  not 
of  less  consequence  in  Natural  Religion  than  in  Natural 
Philosophy, — and  which  at  once  demonstrated  (in  direct 
contradiction  to  all  the  ancient  systems)  that  the 'pheno- 
mena exhibited  by  the  heavenly  bodies,  are  regulated  by 
the  same  laws  which  fall  under  our  observation  on  the  sur- 
face of  this  globe.  Still,  however,  it  was  not  the  dis- 
covery of  an  efficient  cause,  but  only  the  generalization 
of  a  fact.^ 

•  <<The  laws  of  attraction  and  repukion  are  to  be  regarded  as  laws  of 
motion,  and  these  only  as  rules  or  methods  observed  in  the  production  of  na- 
tural effects,  the  efficient  and  final  causes  whereof  are  not  of  mechanical 
consideration.  Certainly  if  the  expUiininff  a  phenomenon  be  to  aasi^  its  pro- 
per efficient  and  final  cause,  it  should  seem  the  mechanical  phlloaopbers 
never  explained  any  thing  \  their  province  being  only  to  discover  the  laws 
•f  nature ;  that  is,  the  general  rules  and  methods  of  motion ;  and  to  account 
for  particular  phenomena,. by  reducing  them  under,  or  showiag  their  con- 
ftrmity  to  such  general  rules.**—- Berkeley's  SM0, 
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From  what  has  been  said,  it  is  sufficiently  evident,  that 
the  ulii$naie  object  which  the  philosopher  aims  at  in  his  re- 
searches^  is  precisely  the  same  with  that  which  every  man 
of  plain  understanding,  however  uneducated,  has  in  view, 
when  he  remarks  the  events  which  fall  under  his  observa* 
tion,  in  order  to  obtain  rules  for  the  future  regulation  of  hit 
conduct.  The  more  knowledge  of  this  kind  we  acquire, 
the  better  can  we  accommodate  our  conduct  to  the  estab- 
lished course  of  things  ^  and  the  more  are  we  enabled  to 
avail  ourselves  of  natural  agents  as  instruments  for 
accomplishing  our  purposes.  It  is  with  truth,  therefore, 
that  Bacon  so  often  repeats,  that  *^  every  accession  which 
Man  gains  to  his  knowledge  is  also  an  accession  to  his  pow- 
er ;  and  extends  the  limits  of  his  empire  over  the  worid 
which  he  inhabits." 

The  knowledge  of  the  philosopher  differs  from  that  in- 
formation which  is  the  fruit  of  common  experience,  not  in 
kind,  but  in  degree.  The  latter  is,  in  general,  confined  to 
such  facts  as  present  themselves  spontaneously  to  the  eye ; 
and  so  beautifully  is  the  order  of  nature  adapted  to  our 
wants  and  necessities,  that  while  those  laws  in  which  we 
are  most  deeply  interested  are  obtruded  on  our  notice 
from  our  earliest  infancy,  others  are  more  or  less  removed 
from  the  immediate  examination  of  our  senses,  to  stimu- 

"  Th<s  words  attraction  and  repulHon  may,  in  compliaDce  with  custom,  be 
used  where,  accurately  speaking,  motion  alone  is  meant : — ^Attraction  can- 
not produce,  and  in  that  sense  account  for,  the  phenomena ;  being  itself  one 
of  the  phenomena  produced  and  to  be  accounted  for.^*    Ibid. 

For  some  very  important  as  well  as  refined  observations  on  the  respect-, 
ivc  provinces  of  physics  and  of  mctapiiysics  in  the  theory  of  motion,  see  a 
Tract  by  Dr.  Bcrlteley,  first  published  at  London  in  1721.  The  title  is,  De  Mo- 
iu;  xt'vf.  (fe  Mofus  principfo  ei  natura^  if  de  caum  cojnmjniicationts  Motuum, 
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late  curiosity,  and  to  present  a  reward  to  industry.  That 
a  heavy  body  when  unsupported,  will  fall  downwards ; 
that  a  painful  sensatiMi  would  be  felt,  if  the  skin  were  punc- 
tured or  lacerated ;  that  life  might  be  destroyed  by  pluu- 
gingintoa  river,  or  by  throwing  one's  self  headlong  from  a 
precipice,  are  facts  as  well  known  to  the  savage  as  to 
the  philosopher,  and  of  which  the  ignorance  would  be 
equally  fatal  to  both.  For  acquiring  this,  and  other  infor- 
mation of  the  same  sort,  little  else  is  requisite  than  the 
'  use  of  our  perceptive  organs  :  And  accordingly,  it  is 
familiar  to  evecy  man,  long  before  the  period  that,  in  his 
maturer  years,  falls  under  the  retrospect  of  memory. 

For  acquiring  a  knowledge  of  facts  more  recondite, 
ebservation  and  experiment  must  be  employed  ;^  and,  ac- 
cordingly, the  use  of  these  media  forms  one  of  the  charac- 

*  To  these,  Condorcet  adds  caleuiaiion.  ^  Bacon  (he  obserres)  has  re- 
▼ealed  the  true  method  of  studying^  nature,  by  employing  the  three  instni- 
nents  with  which  she  has  furnished  us  for  the  discovery  of  her  secrets, — 
observation,  esperiment,  and  calculation."  {Tableau  HUforique  des  pro- 
grii  de  rStprtt  ifumain,)  In  this  enumeration,  it  appears  to  me  that  there 
is  a  great  defect  in  point  of  logical  distinctness.  Calculation  is  certainly 
not  an  instrument  of  discovery  at  all  analogous  to  experiment  and  observa- 
tion :  it  can  accomplish  nothing  in  the  study  of  nature,  till  they  have  supplied 
the  materials ;  and  is  indeed  only  one  of  the  many  arts  by  which  we  are 
enabled  to  give  a  greater  degree  of  accuracy  to  their  results.  The  use  of 
optical  glasses ;  of  the  thermometer  and  barometer ;  of  time-pieces ;  and  of 
aU  the  various  instruments  of  practical  geometry  mig^t,  with  equal  proprie- 
ty, have  been  added  to  the  list. 

The  advantages,  at  the  same  time,  which  Natural  Philosophy  has  deri- 
ved, in  modem  times,  from  the  arithmetical  precision  thus  given  to  scien- 
tiSc  details,  most  be  allowed  to  be  immense ;  and  they  would  be  well  en- 
titled to  an  ample  illustration  in  a  system  of  inductive  logic.  To  those  who 
ntay  wish  to  prosecute  the  subject  in  this  view,  I  would  beg  leave  to  sog- 
gcst  the  word  mensuration  as  equally  precise,  and  more  CQBi|Mhenai?e, 
than  the  word  ealfiuiuiitmf  as  employed  by  Coadorcet. 


314         ELEMEKTO  OF  TUK   PHILOSOPHY       [CHAP.  IT. 

leriAtical  circumstances  by  which  the  similes  of  the  philo- 
sopher are  distinguished  from  the  experience  of  the  mul- 
titude. How  much  the  stock  of  his  information  must 
thereby  be  enlarged  is  sufficiently  manifest.  By  habits 
of  scientific  attention,  his  accuracy  as  an  observer  is  im- 

I 

proved;  and  a  precision  is  given  to  his  judgement,  essen- 
tially different  from  the  vagueness  of  ordinary  perception: 
by  a  combination  of  his  own  observations  with  those  made 
by  others,  he  arrives  at  many  conclusions  unknown  to 
those  who  are  prevented,  by  the  necessary  avocations  of 
human  life,  from  indulging  the  impulse  of  a  speculative 
curiosity ;  while  the  experiments  which  his  ingenuity  devi- 
ses, enable  him  to  place  nature  in  situations  in  which  she 
never  presents  herself  spontaneously  to  view,  and  to 
extort  from  her  secrets  over  which  she  draws  a  veil  to 
the  eyes  of  others.* 


•  Theie  primary  and  eMential  orgaDs  of  accarate  informatioD  {obterta- 
iioH  and  experimeni)  which  furniah  the  basia  to  the  whole  supentracture  of 
physical  Bcience,  are  very  clearly  and  concisely  described  by  Boicotick,  in 
one  of  his  notes  on  Stay's  poem,  De  Spgiemaie  Mundi,  ^  OUerraiiona 
fiunt  spectando  id  qnod  natnra  per  se  ipsam  q>onte  exhibet :  hnjusiiiodisunt 
obsenrationea  pcrtincntes  ad  aatronomiam  et  hiBtoriam  naturalcm.  Exper- 
imshta  fiunt  ponendo  naturam  in  eaa  circnmatantias,  in  quibus  debeat 
ag;erc  et  nobis  ostendere  id  quod  quserirous,  quod  pertinet  ad  physicain  ex- 
perimentalem.  Porro  et  ferro  et  igni  ntimur,  ac  dissolvimus  per  vim  com- 
pegem  corporum,  potissimum  in  chemiA,  et  naturam  quodammodo  velut  tw- 
quentes  co^mus  revclare  sua  secreta.^ 

I  have  elsewhere  remarked,  that  the  i^ysical  discoYerics  of  the  modem 
hare  been  chiefly  owing  to  the  skilful  oontriTance  and  conduct  of  titperi- 
mtnis  ;  aud  that  this  method  of  interrogating^-  nature  was,  in  a  great  mes- 
sure,  unknown  to  the  ancients.  (PkilMophical  Evta^^  p.  xxxv.)  Era 
Aristotle  himself  is  acknowledged,  by  one  of  his  most  devoted  admirers,  to 
have  confined  himself  chiefly  to  obtertatioH;  and  Ir,  on  this  very 
l>roudly  contrasted  with  the  empirical  experimentalista  of  the 
tiiD(rf>     «  Aristotle,  (saya  Dr.  GilUes)  was  contented  with  ci 
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3at  the  observations  and  e%perimentB  of  t^ie  philoso^ 
pher  are  commoolj  011I7  a  step  towards  a  farther  end. 

io  the  fact,  without  attempting,  after  the  modern  fashioa,  to  put  her  to  the 
torture ;  aud  in  rejecting  experiments  operose,  toiliome,  or  painful,  either 
to  their  objects  or  their  authors,  he  was  justified  by  the  habits  of  thiuking 
almost  uaiversatly  prevalent  in  his  age  and  country.  Educated  in  tVee  and 
nartial  republics,  careless  of  wealth,  because  uncorrupted  by  luxury,  the 
whole  tribe  of  ancient  Philosophers  dedicate  themselv^  to  agreeable  only 
ttd  liberal  pursuits,  with  too  proud  a  disdain  of  arts  merely  useful  or 
lucrative.  They  ranked  with  the  first  class  of  citizens ;  and  as  such,  were 
not  to  be  lightly  subjected  to  unwholesome  or  disgusting  employments.  To 
bend  over  a  furnace,  inhalingnoxious  steams,  to  torture  animals,  or  to  touch 
dead  bodies,  appeared  to  them  operationa  noljnore  misbecoming  their  hu- 
Inanity,  than  unsuitable  to  their  dignity.  For  such  discoveries  as  the  heat- 
ing and  mixing  of  bodies  offers  to  inquisitive  curiosity,  the  naturalists  of 
Greece  trusted  to  slaves  and  mercenary  mechanics,  whose  poverty  or  ava- 
rice tempted  them  to  work  in  metals  and  minerals;  and  to  produce,  by  un- 
wearied labour,  those  coloured  and  sculptured  omamenta,  those  gems,  rings, 
cups,  and  vases,  and  other  admired  hut  frivolous  elegancies,  of  which  (in  the 
opinion  of  good  judges  of  art)  our  boasted  chemistry  cannot  produce  the  ma- 
terials ;  nor,  were  the  materials  at  hand,  supply  us  with  instruments  fit  to  shape. 
The  work-shops  of  tradesmen  then  revealed  those  mysteries  which  are  now 
aovght  forin  oollcges  smd  laboratories;  and  useful  knowledge,  pefhaps,  waf 
not  the  less  likely  to  be  advanced,  while  the  arts  were  confined  to  artists 
only;  nor  facts  the  more  likely  to  be  perverted,  in  order  to  support  favour* 
(te  theories,  before  the  empiric  had  yet  assumed  the  name,  and  usurped  the 
funetiona  of  the  philosopher.'*  (TYanslation  of  Aristotle"'*  Ethics  and  Politics, 
Vol.  I.  p.  l(tl,  2d  Ed.) 

In  another  passage,  we  are  told  by  the  same  author,  that  <<the  learning  of 
Greece  properly  terminates  in  the  Staghrite,  by  whom  it  was  finally  embo- 
died into  one  great  work ;  a  work  rather  impaired  than  improted  by  the  la^ 
bomre  tfeuceeedtng  agesV  (Ibid.  p.  z.  of  the  Prefhce) 

Notwithstanding  the  length  of  this  note,  I  must  beg  leave  to  add  to  it  a 

short  extract  from  one  of  the  amphorisms  of  Lord  Bacon. — ^  Of  the  erite- 

ria  for  guiding  our  judgment  among  so  many  difl^erent  and  discordant 

achoolB,  there  is  none  more  to  be  relied  on,  than  that  which  is  exhibited  by  their 

,firmU9f  for  the  fruits  of  any  specubitive  doctrine,  or  the  inventions  which  It 

rndly  produced,  are,  as  it  were,  sponsors  or  vouchers  for  the  truths 

it  cotttains.    Now,  it  is  well  known,  that  from  the  pbiloaophy  of  thp 
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This  end  u,Jirst,  to  reBolve  parlicular  facts  more  simple 
and  compfehensh'e ;  and,  atcondlj/,  to  apply  these  general 
facts  (or,  as  they  are  usually  called,  these  lans  of  na- 
ture) toa  syotheticat  explanation  of  particular  phenomena. 
Th^se  two  proceesea  of  the  mind,  together  with  that  jndi- 
cious  employment  of  observation  and  experiment  which 
they  presuppose,  exhaust  the  whole  business  of  philoso- 
phical inTestigalion ;  aad  the  great  object  of  the  rules  of 
philosophising  is,  to  show  in  what  toaDner  they  ought  to 
be  conducted. 

I.  For  the  more  Atmplete  illustration  of  this  fundii- 
mental  doctrine,  it  is  necessary  for  me  to  recur  to  what  has 
been  already  stated  with  respect  to  our  ignorance  of 
^cient  ctmats.  As  we  can,  in  no  Instance,  perceiTe  the 
link  by  which  two  successive  events  are  connected,  as  to 
deduce,  by  any  reasoning  n  priori,  the  one  from  the 
other  as  a  consequence  or  eSect,  it  follows,  that  when  we 
see  an  event  take  place  which  has  been  preceded  by  a 
combination  of  difierent  circumstances,  it  is  impossible  for 
human  sagacity  to  ascertain  whether  tbe  effect  is  connect- 
ed with  all  the  circumstances,  or  only  with  a  part  of  them ; 
and  (on  the  latter  suppositioo)  which  of  the  circumstan- 
ces is  essential  to  the  result,  and  which  are  merdy-  acci- 
dental accessories  or  concomitants.     The  only  way,   io 

Greeli*,  wilb  iti  DniiKnni  deriTatIre  Khooli,  birdlj  cme  npcrimcDtsl  dii- 
corerj  on  be  collected  which  hn  any  tendeucy  (o  aid  or  to  ameliorate  ibe 
condition  of  man,  or  which  ia  entitled  to  rank  with  tbe  ackuonlGd^ed  pru- 
cipleaoff^DuiDeaclence."— Wherefore,  as  in  relieriun,  faith  is  firuied  hf  in 
'woriu,  so  in  phiknoph;,  it  were  lo  be  wiiJied,  that  those  Ihcoripd  slionld  bt 
•ccoUDt«d  rain,  which,  when  tried  bj  their  fruits,  are  barreo ;— mnii 
more  tl»«c,  wbkb,  imteod  of  (jrapeB  tuid  olives,  have  produced  oaly  ibt 
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Buch  a  case,  of  coming  at  the  truth,  is  to  repeat  over  the 
experiment  again  and  again,  leaving  out  all. the  different 
circamstances  successively,  and  observing  with  what  par- 
ticular combinations  of  them  the  eflfoct  is  conjoined.  If 
there  be  no  possibility  of  making  this  separation,  and  if,  at 
the  same  time,  we  wish  to  obtain  the  same  result,  the  only 
method  of  enAring  success  is  to  combine  together  all  the 
various  circumstances  which  were  united  in  our  former 
trials.  It  is  on  this  principle,  that  I  have  attempted,  in 
a  former  chapter  of  this  work,  to  account  for  the  super- 
stitious observances  which  always  accompany  the  prac- 
tice of  medicine  among  rude  nations.  These  are  com- 
monly ascribed  to  the  influence  of  imagination,  and  the 
low  state  of  reason  in  the  earlier  periods  of  society  ;  but 
the  truth  is,  that  they  are  the  necessary  and  unavoidable 
consequences  of  a  limited  experience,  and  are  to  be  cor- 
rected, not  by  mere  force  of  intellect,  but  by  a  more  enlar- 
ged acquaintance  with  the  established  order  of  nature."* 

Observations  perfectly  similar  to  those  which  I  made 
with  respect  to  medicine,  are  applicable  to  all  the  other 
branches  of  philosophy.  Wherever  an  interesting  change  "^ 
b  preceded  by  a  combination  of  different  circumstances, 
it  is  of  importance  to  vary  our  experiments  in  such  a 
manner  as  to  distinguish  what  is  essential  from  what  is 
accessory ;  and  when  we  have  carried  the  decomposition 
as  far  as  we  can,  we  are  entitled  to  consider  this  simplest 
combination  of  indispensable  conditions,  as  the  physical 
cause  of  the  event. 


*  Elemeiits  of  the  Fhilowphy  of  the  Hmnaii  Mind,  Vol»  I.  Chap.  ▼.  Vart 
a  Sect.!. 
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When  by  thq9  compariag  a  number  of  c^sesy  agreeing 
in  some  circuiQBtanceB,  but  differing  in  qtbers,  and  aU 
attended  with  the  same  resulti  a  philosopher  ^nnects,  aa 
a  general  law  of  nature,  the  event  with  its  pkysicul  cause^ 
be  is  said  to  proceed  accordingjto  the  method  ot  indue-' 
Hon.  This,  at  least,  appears  to  me  to  be  the  idea  which, 
in  general,  Bacon  himself  annexes  to  the'^hra^e;*  al- 
though I  will  not  venture  to  affirm,  that  he  has  atwayv 
employed  it  with  uniform  precision.  I  acknowledge,  also, 
that  it  is  often  used  by  very  accurate  writers,  to  denote 
the  whole  of  that  ^system  of  rules,  of  which  the  process 
just  mentioned  forips  the  most  essential  and  cbaracteris- 
ticfd  part. 

The  same  word  induction  is  employed  by  mathem^ti- 
cians  in  a  sense  not  altogether  different.  |n  that  general 
formula  (for  instance)  known  by  the  name  of  the  3inomia) 
Theorem,  having  found  that  it  corresponds  with  the 
table  of  powers  raised  from  a  Binomial  root,  as  far  as  it  is 
carried  by  actual  multiplication,  we  have  no  scruple  to 
conclude,  that  it  holds  universally.  Such  a  proof  of  a 
mathematical  theorem  is  called  a  proof  by  induction  ;-rr 
a  mode  of  speaking  obviously  suggested  by  the  previous 
application  of  this  term  to  our  inferences  concerning  the 
laws  of  nature.  There  is,  at  the  same  time,  notwith- 
standing the  obvious  analogy  between  the  two  cases,  one 
very  essential  circumstance  by  which  they  are  discrimina- 
ted : — that,  in  mathematical  induction,  we  are  led  to  our 
conclusion  (as  I  shall  afterwards  endeavour  to  show)  by 

*  Inductio,    qua?   ad  inYcntionem  ct   demoustrationcm  Bcicntiafum  et 
artium  crit  utilis,  naturam  separare  debet,  per  rcjectioaes  et  exclusioues 
debitas,  &c.  &c. — Noi^  Orgf.  Lib.  i.  Aph.  cv. 
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ft  process  of  thought,  which,  although  not  conformable  t6 
the  tules  of  legitimate  demonstration,  involyes,  neverthe- 
less, a  logical  inference  of  the  understanding  with  re- 
spect to  an  universal  truth  or  theorem ;  whereas,  in  draw- 
ing a  general  physical  conclusion  frokn  particular  facts, 
we  are  guided  merely  by  our  instinctive  expectation  of 
the  continuance  of  the  laws  of  nature ;  an  expectation 
which,  implying  little,  if  any,  exercise  of  the  reasoning 
powers,  operates  alike  on  the  philosopher  and  on  the 
savage. 

To  this  belief  in  the  permanent  uniformity  of  physical 
laws.  Dr.  Reid  long  ago  gave  the  name  of  the  iniutiivt 
principle.  *^  It  is  from  the  force  of  this  principle  (he 
observed)  that  we  immediately  assent  to  that  axiom  upon 
which  all  our  knowledge  of  nature  Is  built.  That  effects 
of  the  same  kind  must  have  the  same  cause.  Fot  eflects 
and  causes,  in  the  operations  of  nature,  mean  nothing 
but  signs,  and  the  things  signified  by  them.  We  per- 
ceive ho  proper  causality  or  efficiency  in  scny  natural 
cause ;  but  only  a  connexion  established  by  the  course 
of  nature  between  it  ifAd  what  is  called  its  efiects.'^^ 

A  late  celebrated  Irriter,  more  distinguished  by  the 
singular  variety  and  versatility  of  his  talents,  than  by  the 
depth  or  soundness  of  his  understanding.  Was  pleased  to 
consider  Reid's  inductive  principle  as  a  fit  subjett  of 
ridicule ;  asserting  that  the  phetiomenon  in  question  was 
easily  explicable  by  the  common  principles  of  experience, 
and  the  association  of  idtas.  "  Though  no  man  (says 
he)  has  had  any  experience  of  what  is  future,  every  ffljffli 

*  Inquiry  into  the  Hmoan  Mind,  Chap.  ti.  Sect.  ^4. 
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has  had  experience  of  what  was  future."*  Of  the  shal- 
lowness of  this  solution  philosophers  are,  I  believe,  now 
very  generally  convinced;  but  even  if  the  case  were 
otherwise,  the  fact  remarked  bj  Reid  would  be  equally 
entitled  to  the  attention  of  logicians  as  the  basis  of  all 
physical  science,  nor  would  it  be  easy  to  distinguish  it  by 
a  name  less  liable  to  objection  than  that  which  he  has 
selected. 

In  all  Bacon's  logical  rules,  the  authority  of  this  law  of 
belief  is  virtually  recognized,  although  it  is  nowhere  for- 
mally stated  in  his  writings;  and  although  the  doctrines 
connected  with  it  do  not  seem  to  be  easily  reconcileable 
with  some  of  his  occasional  expressions.  It  is  indeed 
only  of  late  that  natural  philosophers  have  been  fully  aware 
of  its  importance  as  the  ground-work  of  the  inductive 
logic ;  the  earlier  writers  under  whose  review  it  fell  having 
been  led  to  consider  it  chiefly  by  its  supposed  subservi- 
ency to  their  metaphysical  or  to  their  theological  specula- 
tions. Dr.  Reid  and  M.  Turgot  were,  so  far  as  I  know, 
the  first  who  recognized  its  existence  as  an  original  and 
ultimate  law  of  the  understanding; — the  source  of  all  that 
experimental  knowledge  which  we  begin  to  acquire  from 
the  moment  of  our  birth,  as  well  as  of  those  more  recon- 
dite discoveries  which  are  dignified  by  the  name  of 
science.  It  is  but  justice  to  Mr.  Hume  to  acknowledge, 
that  his  Treatise  of  Human  Nature  furnished  to  Dr.  Reid 
all  the  premises  from  which  his  conclusions  were  drawn  ; 


•  Priestley's  Examination  of  Reid,  Beattie  and  Oswald,  p.  85.  Some 
Tery  judicious  and  decisiye  strictures  on  tWw  theory  of  Priestley  may  ba 
found  in  Dr.  Campbell's  PhUoiophy  of  Rbctviric.  See  note  at  tbe  end  of 
the  sixth  Chapter  of  Book  f . 
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and  that  he  is  therefore  fairly  entitled  to  the  honour  of 
having  reduced  logicians  to  the  alternative  of  either 
acquiescing  in  his  sceptical  inferencesy  or  of  acknowledging 
the  authoritj  of  some  instinctive  prmciples  of  belief,  over^ 
looked  in  Locke's  Analysis.^ 

II.  There  is  another  circumstance  which  frequently 
adds  to  the  difficulty  of  tracing  the  laws  of  nature ;  and 
which  imposes  on  the  philosopher,  while  carrying  on  the 
process  of  inductioui  the  necessity  of  following  a  still 
more  refined  logic  than  has  been  hitherto  described.— 
When  a  uniformity  is  observed  in  a  numbeir  of  different 
events,  the  curiosity  is  roused  by  the  coincidence,  and  is 
sometimes  led  insensibly  to  a  general  conclusion.     In  a 
few  other  cases,  a  multiplicity  of  events,  which  appear  to 
common  observers  to  be  altogether  anomalous,  are  found, 
npon  a  more  accurate  and  continued  examination  of  them, 
to  be  subjected  to  a  regular  law.f    The  cycles  by  which 
the  ancients  predicted  eclipses  of  the  sun  and  moon ;  the 
two  laws  inferred  by  Kepler  from  the  observations  of  Ty- 
cho  Brahe;   the  law  of  refraction  inferred  by  Snellius 
from  the  tables  of  Kircher  and  Scheiner,  are  instances  of 
very  comprehensive  and  most  important  rules  obtained 
by  the  mere  examination  and  comparison  of  particulars. 
Such  purely  empirical  discoveries^  however,  are  confined 
almost  entirely  to  optics  and  astronomy,  in  which  the 
physical  laws  combined  together'  are  comparatively  few, 
and  are  insulated  from  the  influence  of  those  incalculable 
accidents  which,  in  general,  disturb  the  regularity  of  ter- 
restrial phenomena.     In  by  far  the  greater  number  of  in- 

•  Note  (O.) 
.   t  PhOoiopbj  of  the  Uvaaan.  Mind,  Vol.  I.  Cbi4E>.  ▼!.  Sect.  ir. 
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Stances,  the  appearances  of  nature  depend  on  a  variet  j  of 
different  laws,  all  of  which  are  often  combined  together  in 
producing  one  single  event :  And,  wherever  such  a  com- 
bination happens,  although  each  law  may  take  place  with 
the  most  complete  uniformity,  it  is  likely  that  nothing 
but  confusion  will  strike  the  mere  observer.  A  collection 
of  such  results,  therefore,  wonid  not  advance  us  one  step 
in  the  knowledge  of  nature ;  nor  would  it  enable  us  to 
anticipate  the  issue  of  one  new  experiment.  In  cases  of 
this  description,  before  we  can  avail  ourselves  of  our  past 
experience,  we  must  employ  our  reasoning  powers  in  com* 
paring  a  variety  of  instances  together,  in  order  to  disco- 
ver, by  a  sort  of  analysis  or  decomposition,  the  simple 
laws  which  are  concerned  in  the  phenomenon  under  con- 
sideration ;-— after  which,  we  may  proceed  safely,  in  de- 
termining a  priori  what  the  result  will  be  of  any  hypo- 
thetical combination  of  ^hem,  whether  total  or  partial.* 

These  observafions  have  led  us  to  the  same  conclusion 
with  that  which  forms  the  great  outline  of  Bacon's  plan  of 

•  ^<  Itaqne  natuns  facienda  est  prorsos  solutio  et  separatio;  non  per  ignea 
certe,  sed  per  mentem,  tanqnam  igvem  diTinnm.^  Nov.  Oiigfaii.  lib.  11. 
Aphor.  xW.  The  remaiDder  of  Uie  aphoriam  is  equaHy  worthy  of  attention; 
in  reading  which,  howerer,  as  weU  as  the  rest  of  Bnoon*s  philosophical 
i^rorks,  I  must  request,  for  a  reason  afterwards  to  be  mentioned,  that  tfas 
word  Law  may  be  substituted  for  Farm,  wherever  it  may  occnr^— -An  at- 
tention to  this  circumstance  will  be  found  of  much  use  in  studying  the 
AWwwi  Organon. 

A  similar  idea,  under  other  metaphorical  disguises  often  occurs  in  BaeoiL 
Considering  the  circumstances  in  which  he  wrote,  logical  precision  was 
altojrrthcr  impowible;  yet  it  is  astonisliiug  with  what  force  he  conveys  the 
xpfrff  of  the  soundest  philosophy  of  the  oi^hteeuth  century.  **  Neque  eniBi 
in  piano  \ia  sifa  est,  sed  ascendendo  et  descendimdo;  ascendendo  prlnio  ad 
axiomata.  dcscendendo  md  opera  "    Nov.  Org.  Lib.  1.  Aphor.  ciil. 
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philoBophising ;  and  which  Newton  has  so  raccessfully 
exemplified  in  his  inquiries  concerning  gravitation  and  the 
properties  of  light.  While  thej  point  out,  too,  the  re* 
■pective  provinces  and  uses  of  the  analytic  and  the  syn" 
theiic  methods,  thej  illustrate  the  etymological  propriety 
of  the  names  by  which,  in  the  Newtonian  School,  they  are 
contradistinguished  from  each  other* 

In  fact,  the  meaning  of  the  words  analysis  and  synihe- 
sis,  when  applied  to  the  two  opposite  nukles  of  investiga- 
tion in  physics,  is  extremely  analogous  to  their  use  in  the 
practice  of  chemistry.  The  chief  difference  lies  in  this, 
that,  in  the  former  case,  they  refer  to  the  logical  processes 
of  the  understanding  in  the  study  of  physical  laws ;  in 
the  latter,  to  the  operative  processes  of  the  laboratory  in 
the  examination  of  material  substances. 

If  the  foregoing  remarks  are  well  founded,  they  lead  to 
the  correction  of  an  oversight  which  occurs  in  the  inge* 
nioua  and  elegant  sketch  of  the  History  of  Astronomy, 
lately  published  among  the  posthumous  works  of  Mr. 
Smith  ;  and  which  seems  calculated  to  keep  out  of  view, 
if  not  entirely  to  explode  that  essential  distinction  which 
I  have  been  endeavouring  to  establish,  between  the  indue* 
tive  logic  of  Bacon's  followers,  and  the  hypothetical  theo- 
ries of  their  predecessors. 

"  Philosophy,"  (says  Mr.  Smith)  "  is  the  science  of  the 
connecting  principles  of  nature.  Nature,  after  the  largest 
experience  that  common  observation  can  acquire,  seems 
to  abound  with  events  which  appear  solitary  and  inco- 
herent with  all  that  go  before  them  :  which  therefore 
dhturb  the  easy  movement  of  the  imagination;  which 
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makes  its  ideas  succeed  each  other,  if  ODe  maj  say  so, 
hy  irregular  starts  and  sallies ;  and  which  thus  tend,  in 
some  measure,  to  introduce  a  confusion,  and  distraction, 
and  giddiness  of  mind.  Philosophy,  by  representing  the 
invisible  chains  which  bind  together  all  these  disjointed 
objects,  endeavours  to  introduce  order  into  this  chaos  of 
jarring  and  discordant  appearances  ;  to  allay  this  tumult 
of  the  imagination  ;  and  to  restore  it,  when  it  surveys  the 
great  revolutions  of  the  universe,  to  that  tone  of  tranquil- 
lity and  composure,  which  is  both  most  agreeable  in  itself, 
and  most  suitable  to  its  nlbture.  Philosophy,  therefore, 
may  be  regarded  as  one  of  those  arts  which  address  theoh 
selves  to  the  imagination,  by  rendering  the  theatre  of 
nature  a  more  coherent,  and,  therefore,  a  more  magnifi* 
cent  spectacle,  than  otherwise  it  would  have  appeared 
to  be," 

That  this  is  one  of  the  objects  of  philosophy,  and  one 
of  the  advantages  resulting  from  it,  I  very  readily  ad- 
mit.— But,  surely,  it  is  not  the  leading  object  of  that  plan 
of  inductive  investigation  which  was  recommended  hj 
Bacon,  and  which  has  been  so  skilfully  pursued  by  New- 
ton.  Of  all  philosophical  systems,  indeed,  hypothetical  or 
legitimate,  it  must  be  allowed,  that,  to  a  certain  degree, 
they  both  please  the  imagination  and  assist  the  memory, 
by  introducing  order  and  arrangement  among  facts,  which 
had  llie  appearance,  before,  of  being  altogether  unconnect- 
ed and  isolated.    But  it  is  the  peculiar  and  exclusive  pre- 
rogative of  a  system  fairly  obtained  by  the  method  of  ix- 
duction,  that,  while  it  enables  us  to  arrange  facts  already 
known,  it  furnishes  the  means  of  ascertaining,  by  synthe- 
tic reason! ncr,  those  which  we  have  no  access  to  examine 
by  direct  observation.     The  difference,  besides,  amoi% 
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hypothetical  theories,  is  merely  a  diflference  of  degree  ari- 
sing from  the  greater  or  less  ingenuity  of  their  authors ; 
whereas  legitimate  theories  are  distinguished,  from  all 
others  radically  and  easentialltf;  and,  accordingly,  while 
the  former  are  liable  to  perpetual  vicissitudes,  the  latter 
ure  as  permanent  as  the  laws  which  regulate  the  order  of 
the  universe. 

Mr.  Smith  himself  has  been  led  by  this  view  of  the  ch^ 
ject  of  philosophy,  into  expressions  concerning  the  New- 
tonian discoveries,  which  seem  to  intimate,  that,  although 
he  thought  them  far  superior,  in  ^int  of  ingenuity,  to 
any  thing  the  world  had  seen  before,  yet  that  he  did  not 
consider  them  as  so  completely  exclusive  of  a  still  happier 
system  in  time  to  come,  as  the  Newtbnians  are  apt  to 
imagine.  "  The  system  of  Newton"  (he  observes)  "  now 
prevails  over  all  opposition,  and  has  advanced  to  the  ac< 
quisition  of  the  most  universal  empire  that  was  ever'esta« 
blished  in  philosophy.  His  principles,  it  must  be  acknow- 
ledged, have  a«  degree  of  firmness  and  solidity  that  we 
should  in  vain  look  for  in  any  other  system.  The  most 
sceptical  cannot  avoid  feeling  this.  They  not  only  con- 
nect together  most  perfectly  all  the  phenomena  of  the 
heavens  which  had  been  observed  before  his  time ;  but 
those  also  which  the  persevering  industry  and  more  per- 
fect iastruments  of  latter  astronomers  have  made  known 
to  us,  have  been  either  easily  and  immediately  explained 
by  the  application  of  his  principles,  or  have  been  explain** 
ed  in  consequence  of  more  laborious  and  accurate  calcula- 
lations  from  these  principles,  than  had  been  instituted  be- 
fore. And  even  we^  while  we  have  been  endeavouring  to 
represent  all  philosophical  systems  as  mere  inventions  of 
the  imaginationf  to  connect  together  the  otherwise  dis- 
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jointed  and  discordant  phenomena  of  nature,  have  inaen- 
aibly  been  drawn  in  to  make  use  of  language  expressing 
the  connecting  principles  of  this  one,  as  if  they  were  the 
real  chains  which  nature  makes  use  of,  to  bind  together  her 
several  operations.'' 

If  the  view  which  I  have  given  of  Lord  Bacon's  plan  of 
investigation  be  just,  it  will  follow,  That  the  Newtoniao 
theory  of  gravitation  can,  in  no  respect  whatever,  admit 
of  a  comparison  with  those  systems  which  are,   in  the 
■lightest  degree,  the  oflTspring  of  imagination ;  inasmuch 
as  the  principle  employed  to  explain  the  phenomena  ii 
not  a  hypothesis,  hut  2l  general  fact  established  by  iodoc* 
tion ;  for  which  fact  we  have  the  very  same  evidence  u 
for  the  various  particulars  comprehended  under  it.     The 
Newtonian  theory  of  gravitation,  therefore,   and  eveiy 
other  theory  which  rests  on  a  similar  basis,  is  as  little  lit* 
ble  to  be  supplanted  by  the  labours  of  future  ages,  as 
the  mathematical  conclusions  of  Euclid  and  Archimedes. 
The  doctrines  which  it  involves  may  be  delivered  in  dif- 
ferent, and  perhaps  less  exceptionable  forms  ;  but,  till  the 
order  of  the  universe  shall  be  regulated  by  new  physical 
laws,  their  substance  must  for  ever  remain  essentially  the 
same.     On  the  cliainsj  indeed^  which  nature  makes  use  of 
to  bind  together  her  several  operations^  Newton  has  thrown 
no  light  whatever  ;  nor  was  it  the  aim  of  his  researches  to 
do  so.     The  subjects  of  his  reasonings  were  not  occult 
ronnexions,  but  particular  phenomena,  and  general  laws; 
both  of  them  possessing  all  the  evidence  which  can  be- 
long to  fdcts  ascertained  by  observation  antl  experiment* 
From  the  one  or  the  other  of  these  all  his  inferences, 
whether  analytical  or  synthetical,  are  deduced  :  Nor  is  a 
.^in^le   hypothesis  involved  in    Lis  data,   excepting  the 
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authority  of  that  Law  of  Belief  which  is  tacitly  and  neces- 
sarily assumed  in  all  our  physical  conclusions, — The  sta* 
biiity  of  the  order  of  nature. 


SECTION  11. 


Continuation  of  the  Subject. — The  Induction  of  Aristotle 

compared  with  that  of  Bacon. 

In  this  section  I  intend  to  offer  a  few  slight  remarks  up- 
on an  assertion  which  has  been  hazarded  with  some  confi- 
dence in  various  late  publications,  that  the  method  of  in- 
vestigation, so  much  extolled  by  the  admirers  of  Lord 
Bacon,  was  not  unknown  to  Aristotle. — It  is  thus  yety 
strongly  stated  by  the  ingenious  author  of  a  memoir  in  the 
Asiatic  Researches."^ 

''From  some  of  the  extracts  contained  in  this  paper,  it' 
will  appear,  1st,  That  the  mode  of  reasoning  by  induction  f 
illustrated  and  improved  by  the  great  Lord  Verulam  in 
his  Organum  Novum,  and  generally  considered  as  the 
cause  of  the  rapid  progress  of  science  in  later  times,  was 
perfectly  known  to  Aristotle,  and  was  distinctly  delinea- 
ted by  him,  as  a  method  of  investigation  that  leads  to  cer- 
tainty or  truth :  and,  2dly,  That  Aristotle  was  likewise 
perfectly  acquainted,  not  merely  with  the  form  of  induc- 
tion, but  with  the  proper  materials  to  be  employed  in  car- 
rying it  on — facts  and  experiments.     We  are  therefore 

*  Asiatic  Researches, Tol.  VIII.  p.  89,  90.    Loudon  Editioa. 
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led  to  conclude,  that  all  the  blame  of  confiding  the  human 
mind  for  so  long  a  time  in  chains,  by  the  force  of  ayllo- 
gism,  cannot  be  fairly  imputed  to  Aristotle ;  nor  all  the 
merit  of  enlarging  it,  and  setting  it  free,  ascribed  to  Lord 
Verulam." 

The  memoir  from  which  this  passage  is  copied,  con* 
sists  of  extracts  translated  (through  the  medium  of  the 
Persian)  from  an  Arabic  treatise  entitled  the  Essence  of 
Logic*  When  it  was  first  presented  to  the  Asiatic  Soci- 
ety, the  author  informs  us,  that  he  was  altogether  igno- 
rant of  the  coincidence  of  his  own  conclusions  with  those 
of  Dr.  Gillies ;  and  he  seems  to  have  received  much  sa- 
tisfaction from  the  subsequent  perusal  of  the  proofs  alle- 
ged in  support  of  their  common  opinion  by  that  learned 
writer.  **  From  the  perusal  of  this  wonderful  bookf  (Dr. 
Gillies's  exposition  of  the  ethics  and  politics  of  Aristotle) 
I  have  now  the  satisfaction  to  discover,  that  the  conjec- 
tures I  had  been  led  to  draw  from  these  scanty  materials) 
are  completely  confirmed  by  the  opinion  of  an  author,  who 
is  probably  better  qualified  than  any  preceding  commen- 
tator on  Aristotle's  works,  to  decide  on  this  subject."* 

It  is  observed  by  Bailly,  in  his  History  of  Astronomj, 
that,  although  frequent  mention  is  made  of  attraction  in 
the  writings  of  the  ancients,  we  must  not  therefore  "  con- 
clude that  they  had  any  precise  or  just  idea  of  that  law  in- 
to which  Newton  has  resolved  the  phenomena  of  the  pla- 
netary revolutions.  To  their  conceptions,  this  word  pre- 
sented the  notion  of  an  occult  sympathy  between  different 
objects;  and  if  any  of  them  extended  it  from  the  descent 
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of  terrestrial  bodies  to  explain  the  manner  in  which  the 
moon  was  retained  in  her  orbit,  it  was  onlj  an  exhibition 
upon  a  larger  scak  of  the  popular  error."^  The  same  au- 
thor has  remarked,  on  a  different  occasion,  that,  in  order 
to  judge  of  the  philosophical  ideas  entertained  at  a  parti- 
cular period,  it  would  be  necessary  to  possess  the  diction- 
ary of  the  age,  exhibiting  the  various  shades  of  meaning 
derived  from  fashion  or  from  tradition.  **  The  import  of 
words  (he  adds)  changes  with  the  times :  their  significa- 
tion enlarging  with  the  progress  of  knowledge.  Langua- 
ges are  every  moment  perishing  in  detail  from  the  varia- 
tions introduced  by  Custom :  they  grow  old  like  those  that 
■peak  them,  and  like  them  gradually  alter  their  features 
and  their  forra.*'t 

If  this  observation  be  just,  with  respect  to  the  attraC' 
iion  of  the  ancients,  when  compared  with  the  ailraction 
of  Newton,  it  will  be  found  to  apply  with  still  greater 
force  to  the  induction  of  Aristotle,];  considered  in  contrast 
with  the  induction  of  Bacon. 

It  is  well  known  to  those  who  are  at  all  conversant  with 
Bacon's  writings,  that,  although  he  borrowed  many  ex- 
pressions from  the  scholastic  phraseology  then  in  vogue, 
he  has,  in  general,  not  only  employed  them  in  new  accep- 
tations, consonant  to  the  general  spirit  of  his  own  logic, 
but  has,  by  definitions  or  explanations,  endeavoured  to 
guard  his  readers  against  the  mistakes  to  which  they 
might  be  exposed,  from  a  want  of  attention  to  the  innova> 


*  Hitt.  de  rAstronomie  Modcrne,  Tome  II.  pp.  555,  559. 
t  Ibid.  p.  184. 

t  E^«>^^»,    IVaoBlated  Indwctio  by  Cicero. 
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tions  thus  introduced  in  the  use  of  consecrated  terms. 
How  far  he  judged  wisely  in  adopting  this  plan,  (which  has 
certainly  much  injured  his  style  in  point  of  perspicuity) 
I  do  not  presume  to  decide ;  I  wish  only  to  state  the 
fact : — his  motives  may  be  judged  of  from  his  own  words. 

Nobis  yero  ex  altera  parte  (quibus,  quantum  calamo  va- 
lemuSy  inter  Vetera  et  nova  in  Uteris  foedus  et  commer- 
cium  contrahere,  cordi  est)  decretum  manet,  antiquitatem 
comiidLti  vsque  ad  aras  ;  atque  vocabulaantiqna  retinere, 
quanquam  sensum  eorum  et  definitiones  ssepius  immute- 
mus ;  secundum  moderatuni  ilium  et  laudatum,  in  Civilibiiflt 
novandi  modum,  quoreru'm  statu  novato,  verborum  tameo 
solennia  durent;  quod  nofat  Tacitus  :  eadem  magisirah' 
um  vocabula.^*'^ 

Of  these  double  significations,  so  common  in  Bacon's 
phraseology,  a  remarkable  instance  occurs  in  the  me 
which  he  makes  of  the  scholastic  word  forms.  In  one 
passage,  he  approves  of  the  opinion  of  Plato,  that  the  in- 
vestigation of  ybrm«  is  the  proper  object  of  science;  add- 
ing, however,  that  this  is  not  true  of  the  forms  which 
Plato  had  in  view,  but  of  a  different  sort  o(  forms^  moie 
suited  to  the  grasp  of  our  faculties.f     In  another  passage, 

^  Dc  Aug.  Sclent.  Lib.  iii.  Cap.  i>. 

The  necessity  under  which  the  anti- Aristotelians  found  themselTes,  in  the 
earlier  part  of  the  17th  century,  of  disguising  their  attack  on  the  preTailiaf 
tenets,  is  strongly  illustrated  in  a  letter  from  Dcs  Cartes  to  Regios.  "  Pov- 
quoi  rejettez-vouB  publiquement  les  qtuditit  ridle*  et  let  Jormm  niMm 
iiellesy  si  cheres  aux  scholastiques :  J'ai  d^dar^  que  je  ne  pr^tendoispw  1» 
nier,  mais  que  je  n'en  avois  pas  bcsoin  pour  expliquer  mes  pens^es.** 

t  l^Tanifestum  est,  Platonem,  virum  sublimis  ingenii  (quiqne  Teloti  O 
mpc  excolsa  omnia  circumspicicbat)  in  sua  dc  idcis  doctrina ybrsar  «tff  t^ 
rutn  icieMuB  objecium^  iridisse :  utciinque  sententiec  hnjns  verJMiaHe  ft*- 
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he  obflerFes,  timt  when  he  employs  the  word  formSf  in 
speaking  of  natural  philosophy,  be  is  alwajs  to  be  under- 
stood as  meaning  the  laws  of  nature.'^  Whether  so  accu- 
rate a  reasoner  as  Locke  would  have  admitted  Bacon's  ge- 
neral apology  for  so  glaring  an  abuse  of  wordSf  may  per- 
haps be  doubted:  but  after  comparing  the  two  foregoing 
sentences,  would  Locke  (notwithstanding  his  ignorance  of 
the  syllogistic  art)  have  inferred,  that  Bacon's  opinion  of 
the  proper  object  of  science  was  the  same  with  that  of 
Plato  ?  The  attempt  to  identify  Bacon's  induction  with 
the  induction  of  Aristotle,  is  (as  I  trust  will  immediately 
appear)  infinitely  more  extravagant.  It  is  like  confounding^ 
the  Christian  Graces  with  the  Graces  of  Heathen  My- 
thology. 

The  passages  in  which  Bacon  has  been  at  pains  to  guard 
against  the  possibility  of  such  a  mistake  are  so  numerous, 
that  it  IS  surprising  how  any  person,  who  had  ever  turned 
over  the  pages  of  the  Novum  Organon,  should  have  been 
no  unlucky  as  not  to  have  lighted  upon  some  oaeof  them. 
The  two  following  will  suflEice  for  my  present  purpose. 

<<  In  constituendo  autem  axiomate,  forma  inductionis 
alia  quam  adhuc  in  usu  fuit,  excogitanda  est.     Induct io 

fum  amiBerit,  format  penitofi  H  materia  abslracf as,  non  in  materia  determi- 
natas  cont^mplando  ct  prensando.  Quod  si  diligcnter,  serio,  ct  sincere,  ad 
actionem,  ct  mom,  ct  ocnloa  convertamus;  non  difficile  erit  disqnirere,  ct 
■otitiam  asseqni,  quse  sint  iWm  farnuB^  qaarum  cog^itio  res  hnmanas  meris 
modis  locnpletare  et  beare  poasit. — De  Ang^ment.  Scient.  Lib.  iii.  Gap.  iv. 

•  Nos  quum  dc  formis  loquimor,  nil  aliud  intelli^mns,  quam  legfes  illas, 

que  natoram  aliqnam  siroplicemordinant  et  constitnunt  ^  utcalorem,  lomen, 

paadna,  in  omnimoda  materia  et  subjecto  susceptibUi.   Itaquc  eadem  res  est 

Jarma  calidi,  ant /ofma  lominis,  et  Itx  calidi,  siye  /ear  lumiuis^-^NoT.  Or^. 

Lib.  11.  Aph.  XTii. 
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enim  qum  procedit  per  enumtrationem  simplicem  ree  pa- 
erilis  est,  et  precario  concludit.  At  induciio^  qus  ad  in- 
Tenfionem  et  demonstratioDem  scientianim  et  artium  erit 
utilis,  naturam  se  parare  debet,  per  rejectionea  et  exclu- 
Bioues  debitas;  ac  deinde  post  negativas  tot  quot  Buffici 
unf,  super  affirmativas  concludere ;  quod  adhuc  factum 
non  est,  nee  tentatum  certe,  nisi  tantummodo  a  Platone, 
qui  ad  excutiendas  definitiones  et  ideas,  faac  certe  forma 
inductionis,  aiiquatenus  utitur.  Verum  ad  hujus  inductionii 
siTe  demoDstrationis  instructionem  bouam  et  legitimami 
quamplurima  adhibenda  sunt,  quK  adhuc  nullius  mortalium 
cogitationem  subiere  ;  adeo  ut  in  ea  major  sit  coniUoienda 
opera,  quam  adhuc  consumpta  est  in  syllogianio.  Atque 
in  hac  certe  inducHone^  spes  maxima  sita  est.''^ 

■*^  Cogitavit  et  illud — Restare  indnctionim^  tan- 
quam  ultimum  et  unicum  rebus  subsidium  et  perfugiom. 
Verum  et  hujus  nomen  tantummodo  notum  esse ;  tim  d 
U8um  homines  hactenus  latuisse."f 

That  I  may  not,  however,  be  accused  of  resting  mj 
judgment  entirely  upon  evidence  derived  from  Bacon*s 
writings,  it  may  be  proper  to  consider  more  particularlj 
to  what  the  induction  of  Aristotle  really  amounted,  and 


•  Nov.  Ory.  Lib.  i.  Aph.  cV. 

t  Cogitata  et  Visa.  The  short  tract  to  which  Bacon  has  pr«»fixed  ^ 
title,  contains  a  summary  of  what  he  seems  to  have  considered  as  the  lead- 
ing tenets  of  his  philosophical  works.  It  is  one  of  the  most  higbly  finitb- 
ed  of  all  his  pieces,  and  is  marked  throughout  with  an  impressive  brerity 
and  solemnity,  which  commands  and  concentrates  the  attention.  Nor  dod 
it  affect  to  disguise  that  consciousness  of  intellectual  force,  which  might  te 
expected  from  a  man  destioed  to  fix  a  new  era  in  the  hiatorj  of  hiam 
veason.^FiUNCiscvs  BACONug  bic  cogitavit,  &c.  &e. 
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ill  what  respects  it  coiocided  with  that  to  which  Bacon 
has  extended  the  same  name. 

<*  Our  belief  (sajrs  Aristotle  in  one  passage)  is,  in  every 
instance,  founded  either  on  sjUogism  or  induction."  To 
wliich  observation  he  adds,  in  the  course  of  the  same  chap- 
ter, that  induction  is  an  inference  drawn  from  a//  the  par- 
ticulars which  it  comprehends."^  It  is  manifest,  that 
upon  this  occasion,  Aristotle  speaks  of  that  induction 
which  Bacon,  in  one  of  the  extracts  quoted  above,  de- 
scribes as  proceeding  by  simple  enumeration ;  and  which 
he,  therefore,  pronounces  to  be  ^^  a  puerile  employment  of 
the  mind,  and  a  mode  of  reasoning  leading  to  uncertain 
conclusions."  In  confirmatbn  of  Bacon's  remark,  it  is 
sufficient  to  mention,  by  way  of  illustration,  a  single  ex- 
ample ;  which  example,  to  prevent  cavils,  I  shall  borrow 
•from  one  of  the  highest  logical  authorities, — Dr.  Wallis 
of  Oxford. 

<<  In  an  inference  from  induction,  (says  this  learned 
writer)  if  the  enumeration  be  complete,  the  evidence  will 
be  equal  to  that  of  a  perfect  syllogism ;  as  if  a  person  should 
argue,  that  all  the  planets  (the  Sun  excepted)  borrow  their 
light  from  the  Sun,  by  proving  this  separately  of  Saturn, 
Jupiter,  Mars,  Venus,  Mercury,  and  the  Moon.  It  is,  in 
fact,  a  syllogism  in  Darapti,  of  which  this  is  the  form : 

*^  StUurny  Jupitefj  Mars^  Fienttf,  Mercury f  and  the 
Moony  each  borrow  their  light  from  the  Sun : 
But  thU  enumeration  comprehends  all  the  Planets^ 
the  Sun  excepted : 

•  First  Analytics,  Cbap.  zxUi.  Vol  I.  p.  126.    Edit.  Da  Val. 
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Therefore  all  the  Planets^  (the  Sun  excepted^)  bor- 
row their  light  from  the  Stin."* 

If  the  object  of  Wallis  had  been  to  expose  the  puerili- 
ty and  the  precariouaness  of  such  an  argument,  he  could 
not  possibly  have  selected  a  happier  illustration.  The 
induction  of  Aristotle,  when  considered  in  this  light,  is 
indeed  a  fit  companion  for  his  syllogism ;  inasmuch  as 
neither  can  possibly  advance  us  a  single  step  in  the  acqui- 
sition of  new  knowledge.  How  different  from  both  is  the 
induction  of  Bacon,  which,  instead  of  carrying  the  mind 


*  Institiitio  Logica,  Lib.  iii.  Cap.  15.  The  retaoning  employed  by  Wal- 
lia  to  show  that  the  abore  is  a  legitimate  syllogism  in,  Darapti^  aflfords  a 
specimen  of  the  fSeu^ility  with  which  a  logical  conjuror  can  transform  the 
aamc  argument  into  the  most  different  shapes.  *'  Siqois  objiciat,  hunc  non 
ene  leg^timum  in  Darapti  syllogismum  eo  quod  conclusionem  faabeat  imi- 
Tersalem ;  dicendum  erit,  banc  uniyersalem  (qnalis  qualis  est)  esse  wnter- 
mUm  collect ivam;  qua;  singuhtris  est.  Estque  tox  omnut  hie  loci  (qme 
dici  solst)  pars  Caiegorematica ;  ntpotc  pars  termini  minoris  (ut  ex  minori 
propositione  liquet)  qui  hie  est  (non  Pianette  sed)  omnes  Planetw  (exeeptc 
sole,)  seu  tota  collectio  reliquorum  (excepto  sole)  Planetamm,  quae  coOee- 
Ho  unica  est;  adeoquc  conclusio  eingularU.  Quae  quidem  (ut  aingfulares 
aiie)  quamvis  sit  propositio  Universalis^  \i  materise ;  non  tamen  talis  est  at 
non  poesit  esse  conclusio  in  tertia  figura.  Quippe  in  ^tertia  figrura,  qnoties 
minor  terminus,  seu  prsedicatum  minoris  propositionis  (adeoque  subjectum 
conclusionis)  est  quid  singulare,  necesse  estut  conclusio  ea  sit  (ti  materiie 
non  formfe)  ejusmodi  universalis.** 

Injustice  to  Dr.  Wallis,  it  is  proper  to  subjoin  to  these  quotations,- a  short 
extract  from  the  dedication  prefixed  to  this  treatise. — *'  £xampla  retineo, 
quse  apud  logicos  trita  sunt;  ex  philosophia  quam  vocant  Veterem  et  Peri- 
pateticam  petita :  quia  logieam  hie  trado,  et  quidem  Peripateticam ;  non 
naturalem  philosophiam.  Adeoque,  de  quatuor  elementis :  dc  telluris  qui- 
ete  in  universi  medio;  de  gravium  motu  dcorsum,  leviamque  sursum;  de 
septenario  planetarum  numero,  allisquc;  sic  loquor,  ut  loqui  solent  Peripa- 
tetici.'' 


.1-  Ji::.  &  ^  1 
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round  in  the  same  circle  of  words,  leads  it  from  the  past 
to  the  future^  from  the  known  to  the  unknonm?^ 

Dr.  Wallis  afterwards  very  jusUy  remarks,  <<  that  in- 
ductioDS  of  this  sort  are  of  frequent  use  in  mathematical 
demonstrations  ;  in  which,  after  enumerating  all  the  possi- 
ble cases,  it  is  proved,  that  the  proposition  in  question  is 
true  of  each  of  these  considered  separately ;  and  the  ge- 
neral conclusion  is  thence  drawn,  that  the  theorem  holds 
universally.  Thus,  if  it  were  shown,  that,  in  all  right-an- 
gled triangles,  the  three  angles  are  equal  to  two  right 
angles,  and  that  the  same  thing  is  true  in  all  acute-angled, 
and  also  in  all  obtuse-angled  triangles ;  it  would  necessari- 
ly follow,  that  in  every  triangle  the  three  angles  are  equal 
to  two  right  angles ;  these  three  cases  manifestly  exhaust- 
ing all  the  possible  varieties  of  which  the  hypothesis  is 
susceptible.'' 

My  chief  motive  for  introducing  this  last  passage,  was 
to  correct  an  idea,  which,  it  is  not  impossible,  may  have 
contributed  to  mislead  some  of  Wallis's  readers.  As  the 
professed  design  of  the  treatise  in  question,  was  to  ex- 
pound the  logic  of  Aristotle^  agreeably  to  the  views  of 
its  original  author ;  and  as  all  its  examples  and  illustra- 
tions assume  as  truths  the  Peripatetic  tenets,  it  was  not 
unnatural  to  refer  to  the  same  venerated  source,  the  few 
incidental  reflections  with  which  Wallis  has  enriched 
his  work.     Of  this  number  is  the  foregoing  remark,  which 

*  «  In  arte  jucandi  (iit  etiaiiiTiilgoreceptiim  est)  ant  per  Indiietioneiii,aiit 
per  Syllo^Umam  coucluditur.  At  quatenus  ad  Jadicium,  qaod  fit  per  indac- 
tionem,  nihil  est,  quod  noe  detinere  debeat :  uno  siquidem  eodemque  mewHs 
opere  illud  quod  qu4ieritur,  et  invenHuretjudicaiur' — ^Atindnctionis  formam 
TitkMam  prarsns  valere  jnbemns ;  legitimam  ad  NoTnm  Or|;aniiiD  remits 
ti)ai»  "-'Pe  Avi^.  Scieat.  Lib.  t.  Cap.  iv. 
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diflferfl  f»o  yeiy  widely  from  Aristotle's  account  of  mathe- 
matical induction,  that  I  was  anxious  to  bring  the  two 
opinions  into  immediate  contrast.  The  following  is  a 
faithful  translation  from  Aristotle's  own  words : 

**  If  any  person  were  to  show,  by  particular  demonstra- 
tions, that  every  triangle,  separately  considered,  the 
equilateral,  the  scalene,  and  the  isosceles,  has  its  three 
angles  equal  to  two  right  angles,  he  would  not,  thertfore^ 
know  that  the  three  angles  of  a  triangle  are  equal  to  two 
right  angles,  except  after  a  sophistical  manner.  Nor 
would  be  know  this  as  an  universal  property  of  a  triangle, 
although,  beside  these,  no  other  triangle  can  be  conceived 
to  exist ;  for  he  does  not  know  that  it  belongs  to  it  qni 
triangle :  Nor  that  it  belongs  to  every  triangle,  excepting 
in  regard  to  number ;  his  knowledge  not  extending  to  it 
as  a  property  of  the  genus,  although  it  is  impossible  that 
there  should  be  an  individual  which  that  genus  does  not 
include."* 

For  what  reason  Aristotle  should  have  thought  of  ap- 
plying to  such  an  induction  as  this  the  epithet  sophisiicalj 

%  iTIfat,    OTI   J^l/O  «^9«f    %)(JH   i»fltff'TOI'>  TO  IVOff'XfV^Oy  Al*^'^9  **'   fO    O^nMhMff^ 

xAt  TO  i0-o0-x«x«c*  avTrm  oi/^i  to  r^sytgrcf  oti  /t/o  c^d«tic  i^'oy,  u  /am  Tiy 
ro^iff-TijtoF  TpoTof  ot/iTf  KctBoXK  'rptyoffoVf  ovi'  u  jutiJtv  ta-rt  yratpA  tavta 
TptyaefOf  irtpov  cu  yap,  »  rptyetfcf  oi/iy  cu/i  ^av  rfiyotvof,  ax\'  i  x«t' 
ttfttB/uof  jtfltT*  fi/oc  ^t  ov  ^Af,  xdti  u  /uif/ir  ffo-Tiy  o  ovk  oi/i.— Analyt.  Poster. 
Lib.  i.  Cap.  ▼. 

I  have  rendered  the  last  clause  accordiojir  to  the  best  of  my  jodfrment; 
but  in  case  of  any  misapprehension  on  my  jiart,  I  have  transcribed  the 
author's  words.  It  may  be  proper  to  mention,  that  this  illustration  is  not 
proiluccd  by  Aristotle  as  an  instance  of  indticiion  ;  but  it  obviously  fab 
under  his  own  definition  of  it,  and  is  accordingly  conaidered  in  that  l%fct 
by  I>r.  Waliis. 
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it  is  difficalt  to  conjectare.  That  it  is  more  tedious,  and 
therefore  less  elegant  than  a  general  demonstration  of  the 
same  theorem,  is  undoubtedly  true ;  but  it  is  not  on  that 
account  the  less  logical,  nor  in  point  of  form,  the  less 
rigorously  geometrical.  It  is,  indeed,  precisely  on  the 
same  footing  with  the  proof  of  every  mathematical  propo- 
sition which  has  not  yet  been  pushed  to  the  utmost  possi- 
ble limit  of  generalization. 

It  is  somewhat  curious,  that  this  hypothetical  example 
of  Aristotle  is  recorded  as  a  historical  fact  by  Proclus,  in 
his  commentary  on  Euclid.  '*  One  person,  we  are  told,  (I 
quote  the  words  of  Mr.  Maclaurin)  discovered,  that  the 
three  angles  of  an  equilateral  triangle  are  equal  to  two 
right  angles ;  another  went  farther,  and  showed  the  same 
thing  of  those  that  have  two  sides  equal,  and  are  called 
isosceles  triangles :  and  it  was  a  third  that  found  that  the 
theorem  was  general,  and  extended  to  triangles  of  all 
sorts.  In  like  manner,  when  the  science  was  farther  ad- 
vanced, and  they  came  to  treat  of  the  conic  sections,  the 
plane  of  the  section  was  always  supposed  perpendicular 
to  the  side  of  the  cone ;  the  parabola  was  the  only  sec- 
tion that  was  considered  in  the  right-angled  cone,  the 
ellipse  in  the  acute-angled  cone,  and  the  hyperbola  in  the 
obtuse-angled.  From  these  three  sorts  of  cones,  the 
figures  of  the  sections  bad  their  names  for  a  considerable 
time ;  till,  at  length,  Apoilonius  showed  that  they  might 
all  be  cut  out  of  any  one  cone,  and,  by  this  discovery, 
merited  in  those  days  the  appellation  of  the  Great  Ge- 
ometrician."* 


^  Account  of  Sir  I.  Newton^s  Phil.  DiscoTcrics,  Book  i.  Chap.  t. 
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It  would  appear,  therefore,  that,  in  mathematics,  an 
inductive  inference  maj  not  only  be  demonstrafivelj  cer- 
tain, but  that  it  is  a  natural,  and  sometimes  perhaps  a 
necessary  step  in  the  generalization  of  our  knowledge. 
And  yet  it  is  of  one  of  the  most  unexceptionable  inductive 
conclusions  in  this  science,  (Ihe  only  science  in  which  it 
is  easy  to  conceive  an  enumeration  which  excludes  the 
possibility  of  any  addition)  that  Aristotle  has  spoken, — 
as  a  conclusion  resting  on  sophistical  evidence. 

• 

So  much  with  respect  to  Aristotle's  induction^  on  the 
supposition  that  (he  enumeration  is  complete. 

In  cases  where  the  enumeration  is  imperfect.  Dr.  Wal- 
lis  afterwards  observes,  '<  That  our  conclusion  can  only 
amount  to  a  probability  or  to  a  conjecture ;  and  is  alway» 
liable  to  be  overturned  by  an  instance  to  the  contrary." 
lie  observes  also,  ^  That  this  sort  of  reasoning  is  the 
principal  instrument  of  investigation  in  what  is  now  called 
experim(7ital  philosophy ;  in  which,  by  observing  and  ci- 
nmining  particulars,  we  arrive  at  the  knowledge  of  univer- 
sal truths.''*  All  this  is  clearly  and  correctly  expressed; 
but  it  must  not  be  forgotten,  that  it  is  the  language  of  a 
writer  trained  in  the  schools  of  Bacon  and  of  Newton. 

Even,  however,  the  induction  here  described  by  Dr. 
Wallis,  falls  greatly  short  of  the  method  of  philo«ophisiDg 
pointed  out  in  the  Novum  Organon.  It  coincides  exact- 
ly with  those  empirical  inferences  from  mere  experience, 
of  which  Bacon  entertained  such  slender  hopes  for  tht 

•  iDfititutio  Logfica — Sec  the  Chapter  De  Inductione  et  Exemplo. 
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advancement  of  science.  ^'  Restat  experientia  mera ;  qu« 
M  occnrrat,  casus ;  si  quesita  sit,  experimentum  nominatur. 
Hoc  autem  experientis  genus  nihil  aliud  est,  quam  mera 
palpatio,  quaii  homines  noctu  utuntur,  omnia  pertentando, 
si  forte  in  rectam  viam  incidere  detur ;  quibus  multo  satiua 
et  consultius  foret,  diem  praestolari  aut  lumen  accendere, 
deiDceps  viam  inire.  At  contra,  verus  experienties  ordo 
ptimo  lumen  accendit,  deinde  per  lumen  iter  demonstr^t, 
incipiendo  ab  experientia  ordinata  et  digesta,  et  minime 
praspostera  aut  erratica,  atque  ex  ea  educendo  axiomata, 
atqiie  ex  axiomatibus  constitutis  rursus  experimenta  nova, 
quum  nee  verbum  divinam  in  rerum  massam  absque  ordine 
operatum  sit."* 

It  is  a  common  mistake,  in  the  logical  phraseology  of  the 
present  *  times,  to  confound  the  words  experience  and 
indnciion  as  convertible  terms.f     There,  is  indeed,  be- 

•  Not.  Orjf.  Aph.  Imii. 

t  <<  Let  it  always  be  reraembered,  that  the  anthor  iivbo  ibst  taught  thU 
doctrine  (iktU  the  true  art  ofretuoning  U  nothing  hut alang/uage accurately 
defined  and  skUfutty  arranged^  had  previously  endearourcd  to  prove,  that 
an  our  notions,  as  well  as  the  signs  by  which  they  are  expressed,  originate 
III  perceptions  of  sense ;  and  that  the  principtea  on  ivhicfa  laogaagcs  lure 
first  eonatractedy  as  well  as  every  step  In  their  progress  to  perfeotloti,  aU 
■ItiBtttely  depend  on  vndueiUmM  firnk  obeermttm;  in  tme  tdorrf,  on  expe- 
pertence  mcrcZ^;*— Aristotle's  Ethiea  and  Mitica  by  CHItes,  Vol.  I. 
pp.  94,  95. 

In  the  latter  of  these  pages,  I  observe  the  following  sentence,  which  is 
of  itself  sufficient  to  show  what  notion  the  Aristotelians  stiU  annex  to  the 
word  under  consideration.  ^  Every  kind  of  reasoning  is  carried  on  either  by 
syllogism  or  by  induction ;  the  former  proving  to  us,  that  a  particular  pro- 
position is  true,  because  it  is  deducible  from  a  gcucrul  one,  already  known 
to  us :  and  the  latter  demonstrating  a  general  truth,  because  it  holds  in  ill 
particular  cases  .** 
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« 

tween  them  a  very  close  affinity ;  inasmuch  as  it  is  on 
experience  alone  that  every  legitimate  induction  must  be 
raised.  The  process  of  induction  therefore  presupposes 
that  of  experience ;  but  according  to  Bacon's  views,  the 
process  of  experience  does  by  no  means  imply  any  idea  of 
induction.  Of  this  method  Bacon  has  repeatedly  said, 
that  it  proceeds  '<  by  means  of  rejections  and  exclusions/' 
(that  is,  to  adopt  the  phraseology  of  the  Newtonians,  in 
the  way  of  analysis)  to  separate  or  decompose  nature ;  so 
as  to  arrive  at  those  axioms  or  general  laws,  from  which 
we  may  infer  (in  the  way  of  synthesis)  other  particulars 
formerly  unknown  to  us,  and  perhaps  placed  beyond  the 
reach  of  our  direct  examination.^ 

But  enough,  and  'more  than  enough,  has  been  alreadj 
said  to  enable  my  readers  to  judge,  how  far  the  assertioa 
is  correct,  that  the  induction  of  Bacon  was  well  known  to 
Aristotle.  Whether  it  be  yet  well  known  to  all  hit 
commentators,  is  a  different  question ;  with  the  discussioB 
of  wliich  I  do  not  think  it  necessary  to  interrupt  any  longer 
the  progress  of  my  work. 

It  is  obvious,  that  this  species  of  induction  can  nerer  be  of  the  sBgUoi 
use  in  the  study  of  nature,  where  the  phenomena  which  it  ia  our  ainto 
classify  under  theur  g^npral  laws,  are,  in  respect  of  number,  if  not  »i*fi"i^ 
at  least  Incalculable  and  incomprehensible  by  our  faculties. 

♦  Nov.  Org.  Aph.  cv.  ciii. 
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SECTION  III. 


Of  the  Import  of  the  Words  Analysis  and  Synthesis^  in 
the  Language  of  Modem  Philosophy. 

^s  the  words  Analysis  and  Synthesis  are  now  become 
of  constant  and  necessary  nse  in  all  the  different  depart^ 
ments  of  knowledge ;  and  as  there  is  reason  to  suspect, 
that  they  are  often  employed  without  due  attention  to  the 
various  modifications  of  their  import,  which  must  be  the 
consequence  of  this  variety  in  their  applications, — it  may 
be  proper,  before  proceeding  farther,  to  illustrate,  by  a 
few  examples,  their  true  logical  meaning  in  those  branches 
of  science,  to  which  I  have  the  most  frequent  occasions  to 
refer  in  the  course  of  these  inquiries.  I  begin  with  some 
remarks  on  their  primary  signification  in  that  science, 
from  which  they  have  been  transferred  by  the  moderns  to 
Physics,  to  Chemistry,  and  to  the  Philosophy  of  the 
Human  Mind. 


I. 

Preliminary  Observations  on  the  Analysis  and  Synthesis 

of  the  Greek  Geometricians. 

It  appears  from  a  very  interesting  relic  of  an  ancient 
writer,^  that,  among  the  Greek  geometricians,  two  different 

*  Preface  to  the  seventh  book  of  the  Mathematical  CoHecUons  of  Pteppuf 
Alezandrinus.  An  extract  from  the  Latin  version  of  it  bj  Dr.  Hallcj  may 
be  found  in  Note  (P.) 
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sorts  of  analysis  were  employed  as  aids  or  guides  to  the 
inventive  powers;  the  one  adapted  to  the  solution  of 
problems ;  the  other  to  the  demonstration  of  theorems. 
Of  the  former  of  these,  many  beautiful  exemplifications 
have  been  long  in  the  hands  of  mathematical  students; 
and  of  the  latter,  (which  has  drawn  much  less  attention 
in  modern  times)  a  satisfactory  idea  may  be  formed  from 
a  series  of  propositions  published  at  Edinburgh  about  fifty 
years  ago.^  I  do  not,  however,  know,  that  any  person  has 
yet  turned  his  thoughts  to  an  examination  of  the  deep  and 
subtle  logic  displayed  in  these  analytical  investigations; 
although  it  is  a  subject  well  worth  the  study  of  those  who 
delight  in  tracing  the  steps  by  which  the  miqd  proceeds 
ID  pursuit  of  scientific  discoveries.  This  desiderijUum  it 
is  not  my  present  purpose  to  make  any  attempt  to  supply; 
bat  only  to  convey  such  general  notions  as  may  prevent 
my  readers  from  falling  into  the  common  error  of  con- 
foanding  the  analysis  and  synthesis  of  the  Greek  Geome- 
try, with  the  analysis  and  synthesis  of  the  Inductive 
Philosophy. 

In  the  arrangement  of  the  following  hints,  I  shall  con- 
sider, in  the  first  place,  the  nature  and  use  of  analysis  in 
investigating  the  demonstration  of  theorems.  For  such 
an  application  of  it,  various  occasions  must  be  constantly 
presenting  themselves  to  every  geometer; — when  enga- 
ged, for  example,  in  the  search  of  more  elegant  modes  of 
demonstrating  propositions  previously  brought  to  light; 
or  in  ascertaining  the  truth  of  dubious  theorems,  which 


*  Propositiones  Geometricae  More  Veterum  Demonstratae.  Auctoiv 
BTatthso  Stewart,  S.  T.  P.  Matheseoe  iu  Acadcmia  Ediuensi  Profe»> 
•ore,  1763. 
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from  analogy,  or  other  accidenlal  circumstanees,  possess 
a  degree  of  versimiliiiidtB  suflkient  to  pouae  the  curiosit j. 

In  order  to^  make  myself  intelligible  to  those  who  are 
acquainted  only  with  that  form  of  reasoning  which  is  used 
by  Euclid,  it  is  necessary  to  remind  them,  that  the  enun- 
ciaHon  of  every  mathematical  proposHion  consists  of  two 
parts.  In  the  first  place,  certain  snppositions  are  made, 
and  secondly,  a  certain  consequence  is  affirmed  ,to  follow 
from  these  suppositions.  In  all  the  demonstrations  which 
are  to  be  found  in  Euclid's  Elements  (with  the  exception 
of  the  small  number  of  indirect  demonstrations,)  the  par- 
ticulars involved  in  the  hypothetical  part  of  the  enuncia- 
tion are  assumed  as  the  principlos  of  our  reasoning  ;  and 
from  these  principles  a  series  or  chain  of  consequences  is, 
link  by  link,  deduced,  till  we  at  last  arrive  at  the  conclusion 
which  the  enunciation  of  the  proposition  asserted  as  a 
truth.  A  demonstration  of  this  kind  is  called  a  Synthetical 
demonstration. 

Suppose  now,  that  I  arrange  the  steps  of  my  reasoning 
in  the  reverse  order ;  that  I  assume  hypotheticaliy  the 
truth  of  the  proposition  which  I  wish  to  demonstrate,  and 
proceed  to  deduce  from  this  assumption,  as  a  principle, 
the  different  consequences  to  which  it  leads.  If,  in  this  de- 
duction, I  arrive  at  a  consequence  which  I  already  know 
to  be  true,  I  conclude  with  confidence,  that  the  principle 
from  which  it  was  deduced  is  likewise  true.  But  if,  on  the 
other  hand,  I  arrive  at  a  consequence  which  1  know  to  be 
false,  I  conclude,  that  the  principle  or  assumption  on 
which  my  reasoning  has  proceeded  is  false  also. — Such  a 
demonstration  of  the  truth  or  falsity  of  a  proposition  is 
railed  an  Analytical  demonstration. 
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According  to  these  definitions  of  Analysis  and  Synthe- 
sis, those  demonstrations  in  Euclid  which  prove  a  propo- 
sition to  be  true,  by  showing,  that  the  contrary  supposi- 
tion leads  to  some  absurd  inference,  are,  properly  speak- 
ing,  analytical  processes  of  reasoning.  In  every  case,  the 
conclnsiveness  of  an  analytical  proof  rests  on  this  general 
maxim,  That  truth  is  always  consistent  with  itself;  that 
a  supposition  which  leads,  by  a  concatenation  of  mathema- 
tical deductions,  to  a  consequence  which  is  true,  must 
itself  be  true ;  and  that  what  necessarily  involves  a  conse- 
quence which  is  absurd  or  impossible,  must  itself  be  false. 

It  is  evident,  that,  when  we  are  demonstrating  a  propo- 
sition with  a  view  to  convince  another  of  its   truth,  the 
synthetic  form  of  reasoning  is  the  more  natural  and  pleasing 
of  the  two ;  as  it  leads  the  understanding  directly  from 
known  truths  to  such  as  are  unknown.     When  a  proposi- 
tion, however,  is  doubtful,  and  we  wish  to  satisfy  our  own 
minds  with  respect  to  it ;  or  when  we  wish  to  discover  a 
new  method  of  demonstrating  a  theorem  previously  ascer- 
tained to  be  true ;  it  will  be  found  (as  I  already  hinted) 
far  more  convenient  to  conduct  the  investigation  analyti- 
cally.    The  justness  of  this  remark  is  universally  acknow- 
ledged by  all  who  have  ever  exercised  their  ingenuity  in 
mathematical  inquiries  ;  and  must  be  obvious  to  everyone 
who  has  the  curiosity  to  make  the  experiment.     It  is  not, 
however,  so  easy  to  point  out  the  principle  on  which  this 
remarkable  difTerence  between  these  two  opposite  intel- 
lectu«i1  processes  depends.     The  sii2:s;;estioiis  which  I  am 
now  to  offer  appear  to  myself  to  toiirh   upon  the   most 
essential    circumstance;  bnf   J  amprrfrr.tly  aware   tluit 
they  by    no  mea?  amount   ir  i  ro'.'j/-i^  solution  of  the 
fWiWvAjliy. 
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Let  it  be  supposed,  then,  either  that  a  new  demonstra- 
tion is  required  of  an  old  theorem ;  or,  that  a  new  and 
doubtful  theorem  is  proposed  as  a  subject  of  examination. 
In  what  manner  shall  I  set  to  work,  in  order  to  discover  the 
necessary  media  of  proof?  From  the  hypothetical  part  of 
the  enunciation,  it  is  probable,  that  a  great  variety  of  dif- 
ferent consequences  may  be  immediately  deducible ;  from 
each  of  which  consequences  a  series  of  other  consequen- 
ces will  follow :  At  the  same  time,  it  is  possible  that  only  one 
or  two  of  these  trains  of  reasoning  may  lead  the  way  to  the 
truth  which  I  wish  to  demonstrate*  By  what  rule  am  I  to  be 
guided  in  selecting  the  line  of  deduction  which  I  am  here  to 
pursue  ?  The  only  expedient  which  seems  to  present  itself, 
is  merely  tentative  or  experimental;  to  assume  successively 
all  the  different  proximo/e  consequences  as  the^r^l  link 
of  the  chain,  and  to  follow  out  the  deduction  from  each  of 
them,  till  I,  at  last,  find  myself  conducted  to  the  truth  which 
I  am  anxious  to  reach.  According  to  this  supposition,  I 
merely  grppe  my  way  in  the  dark,  without  rule  or  method : 
the  object  I  am  in  quest  of,  may,  after  all  my  labour, 
elude  my  search ;  and  even,  if  I  should  be  so  fortunate 
aa  to  attain  it,  my  success  affords  me  no  lights  whateve; 
to  guide  me  in  future  on  a  similar  occasion* 

Suppose  now  that  I  reverse  this  order,  and  prosecute 
the  investigation  analytically ;  assuming  (agreeably  to  the 
explanation  already  given)  the  proposition  to  be  true,  and 
attempting,  from  this  supposition,  to  deduce  some  acknow- 
ledged truth  as  a  necessary  consequence.  I  have  here  one 
fixed  point  from  which  I  am  to  set  out ;  or,  in  other  words, 
•ne  specific  principle  or  datum  from  which  all  my  conse* 

V  u 
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quencea  are  to  be  deduced ;  while  it  is  perfectly  imma- 
terial in  iriiat  particular  concluiion  my  deduction  termi- 
nates,  provided  this  cooclusion  be  previously  known  to 
be  true.  Instead,  therefore,  of  being  limited,  as  before, 
to  one  conclusion  exclusively ^  and  left  in  a  state  of  uncer- 
tainty where  to  b^in  the  investigation,  I  have  one  sin^e 
supposition  marked  out  to  me,  from  which  my  departure 
must  necessarily  be  taken ;  while,  at  the  same  time,  the 
path  which  1  follow,  may  terminate  with  equal  ad- 
vantage in  a  variety  of  different  conclusions.  In  the 
former  case,  the  procedure  of  the  understanding  bears 
some  analogy  to  that  of  a  foreign  spy,  landed  in  a  remote 
corner  of  this  island,  and  left  to  explore,  by  his  own  saga- 
city, the  road  to  London.  In  the  latter  case,  it  may 
be  compared  to  that  of  an  inhabitant  of  the  metropolis, 
who  wished  to  effect  an  escape,  by  any  one  of  our  sea* 
ports,  to  the  continent*  It  is  scarcely  necessary  to 
add,  that  as  this  fugitive, — should  he  happen  after  reach- 
ing  the  coast,  to  alter  his  intentions,— would  easily 
retrace  the  way  to  his  own  home ;  so  the  geometer,  when 
he  has  once  obtained  a  conclusion  in  manifest  harmony 
with  the  known  principles  of  his  science,  has  only  to  return 
upon  his  own  steps,  (cceca  regensfilo  vestigia)  in  order 
to  convert  his  analysis  into  a  direct  synthetical  proof. 

A  palpable  and  familiar  illustration  (at  least  in  some^of 
the  most  essential  points)  of  the  relation  in  which  the  two 
methods  now  described  stand  to  each  other,  is  presented 
to  us  by  the  operation  of  unloosing  a  difficult  knot,  in 
order  to  ascertain  the  exact  process  by  which  it  was 
formed^     The  illustration  appears  to  me  to  be  the  more 
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apposite,  that  I  have  no  doubt  it  was  this  rery  analogy, 
which  suggested  to  the  Oreek  geometers  the  metaphori- 
cal expressions  of  analysis  and  of  solution^  which  thcjr 
hare  transmitted  to  the  philosophical  language  of  modem 
times. 

Suppose  a  knotf  of  a  very  artificial  construction,  to  be 
put  into  my  hands  as  an  exercise  for  my  ingenuity,  and 
that  I  was  required  to  investigate  a  rule,  which  others,  as 
well  as  myself,  might  be  able  to  follow  in  practice,  for 
making  knots  of  the  same  sort.  If  I  were  to  proceed  in 
this  attempt,  according  to  the  spirit  of  a  geometrical  syn^ 
thesis^  I  should  have  to  try,  one  after  another,  all  the 
various  experiments  which  my  fancy  could  devise,,  till  i 
had,  at  last,  hit  upon  the  particular  knot  I  was  anxious  to 
tie.  Such  a  process,  however,  would  evidently  be  so 
completely  tentative,  and  its  final  success  would,  after  all, 
be  so  extremely  doubtful,  that  common  sense  could  not 
fiul  to  suggest  immediately  the  idea,  of  tracing  the  knot 
through  all  the  various  complications  of  its  progress,  by 
cautiously  undoing  or  tfnfcnt//ing' each  successive  turn  of 
the  thread  in  a  retrogade  order,  from  the  lasi  to  tbe^raf'. 
'After  gaining  this  first  step,  were  all  the  former  compli- 
cations restored  again,  by  an  inverse  repetition  of  the 
same  operations  which  I  had  performed  in  undoing  them, 
an  infallible  rule  would  be  obtained  for  solving  the  pn>- 
blem  originally  proposed ;  and,  at  the  same  time,  some 
address  or  dexterity,  in  the  practice  of  the  general  method^ 
probably  gained,  Irhich  would  encourage  me  to  undertake, 
upon  future  occasions,  still  more  arduous  tasks  of  a  simi- 
lar description.  The  parallel  between  this  obvious  sug* 
gettion  of  reason,  and  the  refined  logic  of  the  Oreek 
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analysis f  undoubtedlj  fkils  in  seYeral  particulan;  bal 
both  proceed  so  much  on  the  same  cardinal  principle,  as 
to  account  sufficiently  for  a  transference  of  the  same 
expressions  from  the  one  to  the  other.  That  this  trans-, 
ference  has  actually  taken  place  in  the  instance  now  uoder 
consideration,  the  literal  and  primitive  import  of  the 
words  «iMiand  Avrii,  affords  as  strong  presumptive  evidence 
as  can  well  be  expected  iu  any  etymological  speculation* 

In  applying  the  method  of  analysis  to  geometrical 
problems^  the  invest^tion  begins  by  supposing  the  [Mth 
blem  to  be  solved ;  after  which,  a  chain  of  consequences 
is  deduced  from  this  supposition,  terminating  at  last  in  a 
conclusion,  which  either  resolves  into  another  problem 
previously  known  to  be  within  the  reach  of  abr  resources; 
or  which  involves  an  operation  known  to  be  impracticable. 
In  the  former  case,  all  that  remains  to  be  done,  is  to  refer 
to  the  construction  of  the  problem  in  which  the  analysis 
terminates ;  and  then,  by  reversing  our  steps,  to  demon- 
Htrate  synthetically,  that  this  construction  fulfils  all  the 
conditions  of  the  problem  in  question.  If  it  should 
appear,  in  the  course  of  the  composition,  that  in  certain 
cases  the  problem  is  possible,  and  in  others  not,  the 
specification  of  these  different  cases,  (called  by  the  Greek 
geometers  the  iffirfu^^  or  determination)  becomes  an 
indispensable  requisite  towards  a  complete  solution. 

The  utility  of  the  ancient  analysis  in  facilitating  the 
solution  of  problems,  is  still  more  manifest  than  in  facili- 
tating the  demonstration  of  theorems  ;  and,  in  all  proba- 
bility, was  perceived  by  mathematicians  at  an  earlier 
period.     The  steps  by  which  it  proceeds  in  quest  of  the 
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tiling  sought,  are  faithfullj  copied  (as  might  be  easilj 
showD)  from  that  natural  logic  which  a  sagacious  mind 
irould  employ  in  similar  circumstances ;  and  are,  in  fact 
bat  a  scientific  application  of  certain  rules  of  method, 
collected  from  the  successful  investigations  of  men  who 
were  guided  merely  by  the  light  of  common  sense.  The 
same  observation  may  be  applied  to  the  analytical  pro- 
ceases  of  the  algebraical  art. 

In  order  to  increase,  as  far  as  the  state  of  mathematical 
science  then  permitted,  the  powers  of  their  analjrsis,  the 
ancients,  as  appears  from  Pappus,  wrote  thirty*three  dif- 
ferent treatises,  (known  among  mathematicians  by  the 
name  of  r«T«(  «f«Atw/K(f«€)  of  which  number  there  are  twenty- 
four  books,  whereof  Pappus  has  particularly  described 
the  subjects  and  the  contents.  In  what  manner  some  of 
these  were  instrumental  in  accomplishing  their  purpose, 
baa  been  fully  explained  by  different  modem  writers; 
particularly  by  the  late  very  learned  Dr.  Simson  of 
Glasgow.  Of  Euclid's  Datay  (for  example)  the  first  in 
order  of  those  enumerated  by  Pappus,  he  observes,  that 
*'  it  is  of  the  most  general  and  necessary  use  in  the  soli^- 
tion  of  problems  of  every  kind ;  and  that  whoever  tries 
to  investigate  the  solutions  of  problems  geometrically, 
will  soon  find  this  to  be  true ;  for  the  analysis  of  a  problem 
requires,  that  consequences  be  drawn  from  the  things 
that  are  giveuy  until  the  thing  that  is  sought  be  shown  to 
be  given  also.  Now,  supposing  that  the  Do/a  were  not 
extant,  these  consequences  must,  in  every  particular 
instance,  be  found  out  and  demonstrated  from  the  things 
given  in  the  enunciation  of  the  problem;  whereas  the 
peasession  of  this  olementary  book  supersedes  the  neres- 
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A 

sitj  of  ao  J  thing  more  than  a  reference  to  the  propositm  1 . 
which  it  contains/'^  T 

With  reipect  to  lome  of  the  other  books  mentioned  bf 
Pappus,  it  is  remarked  bj  Dr.  Simson's  biographer,  tint 
*^  they  relate  to  general  problems  of  frequent  recurreoce 
in  geometrical  investigations :  and  that  their  use  wai  far 
the  more  immediate  resolution  of  any  proposed  geome- 
trical problem,  which  could  be  easily  reduced  to  i 
particular  case  of  any  one  of  them.  By  such  a  reduction 
the  problem  was  considered  as  fully  resolved ;  becaoN 
it  was  then  necessary  only  to  apply  the  analysis,  comps- 
sition,  and  determination  of  that  case  of  the  geoeisl 
problem,  to  this  particular  problem  which  it  was  sheva 
to  comprehend."! 

From  these  quotations  it  manifestly  appears,  that  the 
greater  part  of  what  was  formerly  said  of  the  utility  of 
analysis  in  investigating  the  demonstration  of  theorems, 
is  applicable,  muiaih  mutandisy  to  its  employment  in  the 
solution  of  problems.  It  appears  farther,  that  one  great 
aim  of  the  subsidiary  books,  comprehended  under  the  title 
otfwi  «r«Av«^M(,  was  to  multiply  the  number  of  soch 
conclusions  as  might  secure  to  the  geometer  a  legitimate 
synthetical  demonstration,  by  returning  backwards,  step 
by  step,  from  a  known  or  elementary  construction.  The 
obvious  effect  of  this  was,  at  once  to  abridge  the  analytical 
process,  and  to  enlarge  its  resources  ;  on  a  principle  sonie* 


•  Inciter  from  1>.  Simson  to  G«org:e  I>»wiB  Scott,  E»q.  publiBhcd  by  I> 
Traill.    See  his  Accoimt  of  Dr.  Simson'a  Life  and  U>itin(c«f  p-  lltl. 

t  fbid.  pp.  ]5<),  160 
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what  analogoiis  to  the  ittcreased  facilities  which  a  fflgitiy€ 
from  Great  Britain  would  gaia,  ia  consequence  of  the  mid- 
tiplication  of  our  sea-ports. 

Notwithstanding,  however,  the  immense  aids  afforded 
to  the  geometer  by  the  ancient  analysis,  it  must  not  be 
imagined  that  it  altogether  supersedes  the  necessity  of 
ingenuity  and  iuTention.  It  diminishes,  indeed,  to  a  won- 
derful degree,  the  number  of  his  tentative  experiments, 
and  of  the  paths  by  which  he  might  go  astray^ :  but  (not 
to  mention  the  protpective  address  which  it  supposes,  in 
preparing  the  way  for  the  subsequent  investi|ation,  by  a 
■oitable  constrttcHon  of  the  diagram,)  it  leaves  much  to  be 
aupplied  at  every  step^  by  sagacity  an^  practical  skill ;  not 
does  the  knowledge  of  it,  till  discipKned  and  perfected  by 
iopg  habit,  fall  under  the  description  of  that  hmfiui  «y«At/rf  jhv, 
which  is  justly  represented  by  an  old  Oreek  writer,t  ^ 
an  acquisition  of  greater  value  than  the  most  extensive 
acquaintance  with  particular  mathematical  truths. 

According  to  the  opinion  of  a  modern  geometer  and 
philosopher  of  the  first  eminence,  the  genius  thus  dis- 
played in  conducting  the  approaches  to  a  preconceived 
mathematical  conclusion,  is  of  a  far  higher  order  than  that 
which  is  evinced  by  the  discovery  of  new  theorems. 
<<  Longe  sublimioris  ingenii  est  (says  Galileo)  alieni  Pro- 


*  **  Nihil  a  Tcra  et  g^uinA  analjsi  magis  distal,  nihil  magis  abhorret, 
ciuam  tentandi  methodm  -,  hanc  enim  amovere  et  certisBimA  vii  ad  qiueai- 
tamperdacere,  pnecipuus  est  analyteos  finis." 

Extract  from  a  MS.  of  Dr.  SimsoD,  published  by  Dr.  Traill.  See  his 
Accoant,  &c.  p.  127. 

t  See  the  preface  of  Marinim  to  £nclid*s  Data.  In  the  preface  to  the  7th 
book  of  Pappus,  the  same  idea  is  expressed  bj  the  phrase  /vy^^ic  ivpirixir. 
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blematis  enodatio,  aut  ostensio  Theorematis,  quam  novi 
<^ujuBpiani  inventio :  hsc  quippe  fortUDis  in  incertum  ya* 
gantibus  obvie  plerumque  esge  BoleDt ;  toto  tota  yero 
lila,  quanta  est,  studioaiaaimam  attents  mentis,  in  uniUD 
aliquem  scopumcol  limantta,  rationem  exposcit^'if'  Of  the 
justness  of  this  observation,  on  the  whole,  I  have  no  donbC; 
and  have  only  to  add  to  it,  by  way  of  commenty  that  it  ii 
chiefly  while  engaged  in  the  steady  pursuit  of  a  parti> 
cidar  object,  that  those  discoveries  which  are  commonly 
considered  as  entirely  accidental,  are  most  likely  to  j^ 
sent  themselves  to  the  geometer.  It  is  the  methodicsl 
inquirer  alone,, who  is  entitled  to  expect  such  fortoBate 
occurrences  as  Galileo  speaks  of;  and  wherever  inveatioi 
appears  as  a  characteristical  quality  of  the  mindj  we  may 
be  assured,  that  something  more  than  chance  has  cootii- 
buted  to  its  success.  On  this  occasion^  the  fine  and  deep 
reflection  of  Fontenelle  will  be  found  to  apply  with  peoh 
liar  force  :  ^<  Ces  hasards  ne  sont  que  pour  ceux  quijowat 
tien." 


•  Not  haTiBg  the  works  of  Galileo  at  hand,  I  quote  thsi  paangv  ob  tbe  aii* 
tbodty  of  Guidb  Graudi,  who  has  introduced  it  in  the  prefiice  to  hk  Aema^ 
stration  of  Huyghens^s  Theorems  concerning  the  Logaritlunic  liatw^Tid- 
Hugenii  Opera  Reliqua,  Tom.  I.  p.  43. 
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II. 


K  Critical  Remarks  on  the  vagtu   Use,  among  Modem 
JFriters^  of  the  Terms,  Analysis  and  Synthesis. 


The  foregoing  obserrafions  on  the  Analysis  and  jS^yn* 
thesis  of  the  Greek  Geometers  may,  at  first  sight,  appear 
-  somewhat  out  of  place,  in  a  disquisition  concerning  the  prin- 
ciples and  rules  of  the  Inductive  Logic.  As  it  was, 
howeyer,  from  the  mathematical  Sciences,  that  these 
words  were  confessedly  borrowed  by  the  eiperimental 
inquirers  of  the  Newtonian  School,  an  attempt  to  illustrate 
Iheir  original  technical  import  seemed  to  form  a  necessary 
introduction  to  the  strictures  which  I  am  about  to  offer, 
en  the  loose  and  inconsistent  applications  of  them,  so 
frequent  in  the  logical  phraseology  of  the  present  times. 

Sir  Isaac  Newton  himself  has,  in  one  of  his  Queries, 
ftnrly  brought  into  comparison  the  Mathematical  and  the 
Physical  Analysis,  as  if  the  word,  in  both  cases,  conveyed 
the  same  idea.  **As  in  Mathematics,  so  in  Natural 
Philosophy,  the  investigation  of  difficult  things  by  the 
method  of  Analysis,  oughi  ever  to  precede  the  method  of 
Composition.  This  Analysis  consists  in  making  experi- 
ments and  observations,  and  in  drawing  conclusions  from 
them  by  induction,  and  admilting  of  no  object bns  against 
the  conclusions,  but  such  as  are  taken  from  experiments, 
or  other  certain  truths.  For  hypotheses  are  not  to  be 
regarded  in  experimental  philosophy.  And  although  the 
arguing  from  experiments  and  obserrations  by  induction 

Ww 
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be  no  demonstration  of  general  conclusions ;  jet  it  is  tlie 
best  waj  of  arguing  which  the  nature  of  things  admits  of, 
and  may  be  looked  upon  as  so  much  the  stronger,  bj  how 
much  the  induction  is  more  general.  And  if  no  exception 
occur  from  phenomena,  the  conclusion  may  be  pronounced 
generally.  But  if,  at  any  time  afterwards,  any  exceptioo 
shall  occur  from  experiments ;  it  may  then  begin  to  be 
pronounced,  with  such  exceptions  as  occur.  By  this  way 
of  analysis  we  may  proceed  from  compounds  to  ingre- 
dients ;  and  from  motions  to  the  forces  producing  them ; 
and,  in  general,  from  effects  to  their  causes ;  and  from 
particidar  causes  to  more  general  ones,  till  the  argument 
end  in  the  most  general.  This  is  the  method  of  analysis* 
And  the  synthesis  consists  in  assuming  the  causes  disco- 
Tered,  and  established  as  principles,  and  by  them  explain- 
ing the  phenomena  proceeding  from  them,  and  proving 
the  explanations."'!^ 

It  is  to  the  fir/st  sentence  of  this  extract  (which  has  been 
repeated  over  and  over  by  subseq'uent  writers)  that  I 
tvould  more  particularly  request  the  attention  of  my 
readers.  Mr.  Maclaurin,  one  of  the  most  illustrious  of 
Newton's  followers,  has  not  only  sanctioned  it  by  trans* 
cribing  it  in  the  words  of  the  author,  but  has  endeavoured 
to  illustrate  and  enforce  the  observation  which  it  contains. 
*<It  is  evident,  that  as  in  Mathematics,  so  in  Natural 
Philosophy,  the  investigation  of  difficult  things  by  the 
method  of  analysis  ought  ever  to  precede  the  method  of 
composition,  or  the  synthesis.  For,  in  any  other  way,  we 
can  never  be  sure  that  we  assume  the  principles  which 
really  obtain  in  nature ;  and  that  our  system,  after  we 

^  Sc^  tbe  coneluditig  paras^raphs  of  Newton^s  Optici^ 
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btve  composed  it  with  great  labour,  is  not  a  mere  dream  or 
illusion."^  The  very  reason  here  stated  by  Mr.  Maclau- 
ri  I,  one  should  have  thought,  might  have  convinced  him, 
that  the  parallel  between  the  two  kinds  of  analysis  was 
not  strictly  correct :  inasmuch  as  this  reason  ought, 
according  to  the  logical  interpretation  of  his  words,  to  be 
applicable  to  the  one  science  as  well  as  to  the  other, 
instead  of  exclusively  applying  (as  is  obviously  the  case) 
to  inquiries  in  Natural  Philosophy. 

After  the  explanation  which  has  been  already  given  of 
geometrical  and  also  of  physical  analysis,  it  is  almost 
superfluous  to  remark,  that  there  is  little,  if  any  thing  in 
which  they  resemble  each  other,  excepting  this,  that  both 
of  them  are  methods  of  investigation  and  discovery ;  and 
that  both  happen  to  be  called  by  the  same  name.  This 
name  is,  indeed,  from  its  literal  or  etymological  import, 
very  happily  sigkiificant  of  th^  hotionli  conveyed  by  it  in 
both  instances ;  but,  notwithstanding  this  accidental  coin- 
cidence, the  wide  and  essential  difference  between  the 
subjects  to  which  the  two  kinds  of  analysis  are  applied, 
must  render  it  extremely  evident,  that  the  analogy  of  the 
rules  which  are  adapted  to  the  one  can  be  of  no  use  in 
illustrating  those  which  are  suited  to  the  other. 

Nor  is  this  all :  The  meaning  conveyed  by  the  word 
Analysis,  in  Physics,  in  Chemistry,  and  in  the  Philosophy 
of  the  Human  Mind,  is  radically  different  from  that  which 
was  annexed  to  it  by  the  Greek  Geometers,  or  which  ever 
has  been  annexed  to  it,  by  any  class  of  modern  Mathema- 
ticians.   In  all  the  former  sciences,  it  naturally  suggests 

*  Account  of  Newton's  DincoTericB. 
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the  idea  of  a  decompositioD  of  what  is  complex  into  ill 
constituent  elements.  It  is  defined  by  Johnson,  ^<  a  sepa- 
ration of  a  compound  body  into  the  several  parts  of 
which  it  consists." — He  afterwards  mentions,  as  another 
signification  of  the  same  word,  *^  a  solution  of  any  thing 
whether  corporeal  or  mental,  to  its  first  elements ;  as  of  a 
sentence  to  the  single  words;  of  a  compound  word  to  the 
particles  and  words  which  form  it ;  of  a  tune  to  single 
notes ;  of  an  argument  to  single  propositions."  In  the 
following  sentence,  quoted  by  the  same  author  from  Glan- 
Title,  the  word  Analysis  seems  to  be  used  in  a  sense  pre- 
cisely coincident  with  what  I  have  said  of  its  import,  when 
applied  to  the  Baconian  method  of  investigation.  ^'  We 
dmnot  know  any  thing  of  nature  but  by  an  analysis  of  its 
true  initial  causes."^ 

In  the  Greek  geometry,  on  the  other  hand,  the  same 
word  evidently  had  its  chief  reference  to  the  rttrogradt 
direction  of  this  method,  when  compared  with  the  natural 
order  of  didactic  demonstration.     Tw  r0<«irr«f  tp0l99  (says 

Pappus)    tiftiXvrtf    HmXHfuff    iicf    «iy«9r«Aff   Avr/f  ;    a    passage 

which  Halley  thus  translates:  hie  processus  Analt/sis 
Tocatur^  quasi  dicas^  inversa  solutiOf     That  this  is  the 


*  By  the  tru€  initial  eeauts  cf  a  pk^mmenonf  GlanTiUe  means,  (as  might 
be  easily  shown  by  a  comparison  with  other  parts  of  his  works)  ike  simpU 
/cnr«  form  the  ecmbimatioti  qf  wkiek  U  retulU^  and  from  a  prevfcras  know- 
ledg:e  of  which,  it  mi^ht  have  been  syntlieticaUy  deduced  as  a  conaeqaence. 

That  Bacon,  when  he  speaks  of  those  M^Horatians  of  lui/ttre,  bp  wteans  rf 
compari^oiu^  ercluHoiUf  and  tfjectiont,  which  form  essential  steps  in  the 
inductive  process,  had  a  view  to  the  analytical  operations  of  the  chemical 
laboratory,  appears  sufficiently  iVom  the  following  words,  before  quoted. 
"  Itaque  naturs  facienda  est  prorsus  solutio  et  separation  non  per  is^nem 
(rtfio^  sed  per  mentem,  tauqoam  ig^em  divinum*' 


\ 


.  ( 
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primitive  and  genuine  import  of  the  preposition  «f«|  is 
very  generally  admitted  by  Grammarians  ;  and  it  accords, 
in  the  present  instance,  so  happily  with  the  sense  of  the 
context,  as  to  throw  a  new  and  strong  light  on  the  justness 
of  their  opinion."^ 

In  farther  proof  of  what  I  have  here  stated  with  respect 
to  the  double  meaning  of  the  words  analysis  and  synthesis^ 
as  employed  in  physics  and  in  mathematics,  it  may  not  be 
superfluous  to  add  the  following  considerations.  In 
mathematical  analysis,  we  always  set  out  from  a  hypothe- 
tical assumption,  and  our  object  is  to  arrive  at  some  known 
truth,  or  some  datunif  by  reasoning  synthetically  from 
which  we  may  afterwards  return,  on  our  own  footsteps,  to 
the  point  where  our  investigation  began.  In  all  such 
cases,  the  synthesis  is  infallibly  obtained  by  reversing  the 
analytical  process ;  and  as  both  of  them  have  in  view  the 
demonstration  of  the  same  theorem,  or  the  solution  of  the 
tame  problem,  they  form,  in  reality,  but  different  parts  of 
one  and  the  same  investigation.  But  in  natural  philo- 
sophy, a  synthesis  which  merely  reversed  the  analysis 
would  be  absurd.     On  the  contrary,  our  analysis  necessa- 


*  The  force  of  thki  preposition,  in  its  primitiTe  sense,  may,  perhaps, 
withont  any  false  refinement,  be  traced  more  or  less  palpably,  in  every 
instance  to  wMch  the  word  analysis  is  with  any  propriety  applied,  f  n  what 
Johnson  calls  (for  example)  ^the  separation  of  a  compound  body  into  th« 
sereral  parts  of  which  it  consists,**— we  proceed  on  the  supposition,  that 
these  parts  have  prettiomthf  been  combined,  or  put  together,  so  as  to  make 
up  the  offffretj/ate  yrkoUj  submitted  to  the  examination  of  the  chemist  \  and 
consequently,  that  the  analytic  process  follows  an  inverted  or  retro^rrade 
direction,  in  respect  of  that  in  which  the  compound  is  ooncdTcd  to  have 
been  originally  formed.-— A  similar  remark  will  be  found  to  apply  (sm/afif 
WMUmiU^  to  other  cases,  however  apparently  different. 


I  ■_ 
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riljr  sets  out  from  known  fads  ;  and  after  it  has  condocted 
us  to  a  general  priDcipIe,  the  synthetical  reasoning  which 
follows,  consists  always  of  an  application  of  this  principle 
to  phenomena  different  from  those  comprehended  in  the 
original  induction.  , 

In  some  cases,  the  natural  philosopher  uses  the  word 
Analysis,  where  it  is  probable  that  a  Greek  geometer 
would  have  used  the  word  Synthesis.  Thus,  in  astro- 
nomy, when  we  attempt  from  the  known  phenomena  to 
establish  the  truth  of  the  Copernican  system,  we  mre  said 
to  proceed  analytically.  But  the  analogy  of  ancient 
geometry  would  apply  this  word  to  a  process  directly  the 
reverse ;  a  process  which,  assuming  the  system  as  tnw, 
should  reason  from  it  to  the  known  phenomena:  aflar 
which,  if  the  process  could  be  so  reversed  as  to  prove  thai 
this  system,  and  this  system  alone,  is  consistent  with 
these  facts,  it  would  bear  some  analogy  to  a  geometrical 
synthesis* 

These  observations  had  occurred  to  me,  long  before  I 
had  remarked,  that  the  celebrated  Dr.  Hooke  (guided  also 
by  what  he  conceived  to  be  the  analogy  of  the  Greek  ge- 
ometry) uses  the  words  analysis  and  synthesis  in  physics, 
precisely  in  the  contrary  acceptations  to  those  assigned  to 
them  in  the  definitions  of  Sir  Isaac  Newton.  '^Thc 
methods  (he  observes)  of  attaining  a  knowledge  of  nature 
may  be  two ;  either  the  analytic  or  the  synthetic.  The 
first  is  the  proceeding  from  the  causes  to  the  effects. 
The  second,  from  the  effects  to  the  causes.  The  former  b 
the  more  difficult,  and  supposes  the  thing  to  be  already  done 
and  known,  which  is  the  thing  sought  and  to  be  found  out. 
This  begins  from  the  highest,  most  general,  and  universal 
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principles  or  causes  of  things,  and  branches  out  itself  into  the 
more  particular  and  subordinate.  The  second  is  the  more 
proper  for  experimental  inquiry,  which,  from  a  true  infor- 
mation of  the  efiect  by  a  due  process,  finds  out  the  imme- 
diate cause  thereof,  and  so  proceeds  gradually  to  higher 
and  more  remote  causes  and  powers  efiective,  founding  its 
steps  upon  the  lowest  and  more  immediate  conclusions."* 

*  Hookers  Posthumous  Works,  p.  330. 

Aft  thisTolnme  is  now  become  extremely  rare,  I  sbaH  transcribe  the  para* 
graph  which  immediately  follows  the  above  question. 

^  An  inquisition  by  the  former  (or  analytic)  method,  is  resembled  fitly 
enough  by  the  example  of  an  architect,  who  hath  a  full  comprehension  of 
what  he  designs  to  do,  and  acts  accordingly :  But  the  latter  (or  synthetic) 
is  more  properly  resembled  to  that  of  a  husbandman  or  gardener,  who  pre- 
pares his  ground,  and  sows  his  seed,  and  dilig^tly  cherishes  the  growing 
regetable,  supplying  it  continually  with  fitting  moisture,  food,  and  shelter, 
••-obsenring  and  cherishing  its  continual  progression,  tiU  it  comes  to  its 
perfect  ripeness  and  maturity,  and  yields  him  the  fruit  of  his  labour.  Nor 
is  it  to  be  expected,  that  a  production  of  such  perfection  as  this  Is  deslgpnedp 
should  be  brought  to  its  complete  ripeness  in  an  instant ;  but  as  all  the 
works  of  nature,  if  it  be  naturally  proceeded  with,  it  must  have  its  due  time 
to  acquire  its  due  form  and  full  maturity,  by  gfradual  growth  and  a  natural 
progreasioo  ;  not  but  that  the  other  method  is  also  of  exceUent  and  neces- 
sary use,  and  will  very  often  facUitate  and  hasten  the  progress.  An  instance 
of  which  kind  I  designed,  some  years  since,  to  have  g^ven  this  honourable 
society,  m  some  of  my  lectures  upon  the  motions  and  influences  of  the 
c^estial  bodies,  if  it  had  been  then  fit ;  but  I  understand,  the  same  thing 
wiU  now  be  shortly  done  by  Mr.  Newton,  in  a  Treatise  of  his  now  in  the 
press  :  But  that  will  not  be  the  only  instance  of  that  kind  which  I  design 
to  produce,  for  that  I  have  diverse  instances  of  the  like  nature,  wherein, 
from  a  hypothesis  being  supposed,  on  a  premeditated  desig^i,  aU  the  phe- 
nomena of  the  subject  will  be  a  priori  foretold,  and  the  effects  naturally 
foUow,  as  proceeding  from  a  cause  so  and  so  qualified  and  limited.  Ant^ 
in,  truth f  the  synthetic  «ray,  by  experimentt  ttnd  observationsj  wiU  be  very 
daiCy  if  it  be  not  often  cusisted  by  the  ANALYTIC,  which  proves  of  excellent  usCf 
crsit  though  it  proceed  by  a  false  pontion  ;  for  that  the  diecovery  of  a  ne(Hf 
fire  f#  one  vay  of  regfraimnff  and  Ifmitintf  an  afiirmafire.'' 


.t 
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That  Hooke  was  led  into  this  mode  of  speaking  by  the 
phraseology  of  the  ancient  mathematicians,  may,  I  think, 
be  safely  inferred  from  the  following  very  sagacious  and 
fortunate  conjecture  with  respect  to  the  nature  of  their 
analytical  invesfigations,  which  occurs  in  a  different  part 
of  the  same  volua^e.  I  do  not  know  that  any  thing  ap- 
proaching to  it  is  to  be  found  in  the  works  of  any  other 
English  author  prior  to  Dr.  Halley. 

'<  What  ways  the  ancients  had  for  finding  oat  these  me- 
diums, or  means  of  performing  the  thing  required,  we  are 
much  in  the  dark  ;  nor  do  any  of  them  show  the  way,  or  so 
much  as  relate  that  they  had  such  a  one :  Yet  'tis  believed, 
they  were  not  ignorant  of  some  kind  of  algebra,  by  which.^ 
they  had  a  certain  way  to  help  themselves  in  their  inqui- 
ries, though  that  we  now  use  be  much  confined  and  limited 
to  a  few  media.     But  (do  rather  conceive,  that  they  had 
another  (ind  of  analytics,  which  ivent  backwards  through 
almost  all  the  same  steps  by  which  their  demonstrations 
went  forwards^  though  of  this  we  have  no  certain  account, 
their  writings  being  altogether  silent  in  that  particular. 
However,  that  such  a  way  is  practicable,  I  may  hereafter, 
uponx  some   other   occasion,   show   by   some  examples; 
whereby  it  will  plainly  appear,  how  much  more  useful  it  is 
for  the  finding  out  the  ways  for  the  solution  of  problems, 


Chang^e  the  places  of  the  words  analytic  and  tyntkeiic  in  this  last  ses- 
tence ;  and  the  remarlc  coincides  exactly  with  what  Boscovich,  Hartlej,  Lr 
Sa(^,  and  many  other  authors,  have  advanced  in  favour  of  synthetical  a- 
planations  from  hypothetical  theories.  I  shall  have  occasion  afterwards  to 
offer  some  additional  sug-gt^stions  in  support  of  their  opiuics,  and  to  point  oit 
the  Umitatiom  which  it  seems  to  require. 


SECT.   III.]  OF  THE  HUMAN  MIND.  361 

than  that  which  is  now  geDerallj  known  and  practised  by 

The  foregoing  remarks,  although  rather  of  a  critical 
than  of  a  philosophical  nature,  may,  I  hope,  be  of  some 
use  in  giving  a  little  more  precision  to  our  notions  on  this 
important  subject.  They  are  introduced  here,  not  with 
the  most  distant  view  to  any  alteration  in  our  established 
language,  (which,  in  the  present  instance,  appears  to  me  to 
be  not  only  unexceptionable,  but  very  happily  significant 
of  its  true  logical  import,),  but  merely  to  illustrate  the 
occasional  influence  of  words  over  the  most  powerful 
understandings  ;  and  the  vagueness  of  the  reasonings  into 
which  they  may  insensibly  be  betrayed,  by  a  careless 
employment  of  indefinite  and  ambiguous  terms. 

If  the  task  were  not  ungrateful,  it  would  be  easy  to 
produce  numerous  examples  of  this  from  writers  of  the 
highest  and  most  deserved  reputation  in  the  present  times. 
I  must  not,  however,  pass  over  in  silence  the  name  of 
Condillac,  who  has  certainly  contributed,  more  than  any 
other  individual,  to  the  prevalence  of  the  logical  errors 
now  under  consideration.  ^'  I  know  well  (says  he,  on  one 
occasion)  that  it  is  customary  to  distinguish  different 
kinds  of  analysis ;  the  logical  analysis,  the  metaphysical. 


•  Hooke'B  Poet.  Work^  p.  (J8. 

Of  the  illustrations  here  promised  by  Hooke  of  the  utility  of  the  analy- 
tical method  in  {rcomctrtcal  investig^ations,  no  traces  as  far  as  I  have  ob- 
senred,  occur  in  his  writinsrs.  And  it  would  appear  from  the  following 
note  by  the  editor,  on  the  passafi^c  last  quoted,  that  nothing  important  on 
the  subject  bad  been  discovered  amon^  his  papers. 

"  I  do  not  anywhere  find,  that  this  was  ever  done  by  Dr.  Hooke,  and 
leave  the  usefulness  therefore  to  be  considered  by  the  learned.' 

X  X 
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and  the  mathematical ;  but  there  is,  in  fact,  onlj  one  ana* 
lysis ;  and  it  is  the  same  in  all  the  sciences."^  On  an- 
other  occasion,  after  quoting  from  the  logic  of  Port  Royala 
passage  in  which  it  is  said,  *^  That  analysis  and  syothesk 
differ  from  each  other  only,  as  the  road  we  follow  io  • 
ascefiding  from  the  valley  differs  from  the  road  by  which 
we  ascend  from  the  mountain  into  the  valley  •"-^Con- 
diilac  proceeds  thus  :  '*  From  this  comparison,  all  I  learn 
is.  That  the  two  methods  are  contrary  to  one  another, 
and  consequently,  that  if  the  one  be  good,  the  other  must 
be  bad.  In  truth,  we  cannot  proceed  otherwise  than  froB 
the  known  to  the  unknown.  Now,  if  the  thing  unknown 
be  upon  the  mountain,  it  never  will  be  found  by  descending 
into  the  valley ;  and  if  it  be  in  the  valley,  it  will  not  bt  ^ 
found  by  ascending  the  mountain.  There  cannot,  there- 
fore, be  two  contrary  roads  by  which  it  is  to  be  reached. 
Such  opinions  (Condillac  adds)  do  not  deserve  a  more 
serious  critici8m.''t 

To  this  very  extraordinary  argument,  it  is  unnec^asary 
to  offer  any  reply,  after  the  observations  already  made  on 
the  analysis  and  synthesis  of  the  Greek  geometers.  In 
the  application  of  these  two  opposite  methods  to  their 
respective  functions,  the  theoretical  reasoning  of  Con- 
dillac is  contradicted  by  the  universal  experience  of 
mathematicians,  both  ancient  and  modern ;  and  is  indeed 
so  palpably  absurd,  as  to  carry  along  with  it  its  own  refu- 
tation, to  the  conviction  of  every  person  capable  of  com- 
prehending the  terms  of  the  question.  Nor  would  it  be 
found  more  conclusive  or  more  intelligible,  if  applied  ta 

*  Lft  LOgiqne,  Seconde  Pku^ie,  Chap.  vii. 
t  Ibid.  Chap.  ri. 
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the  analjtia  and  syntheBiB  of  natural  philosophera ;  or  in- 
deed to  these  words,  in  anj  of  the  various  acceptations  in 
which  they  have  eyer  hitherto  been  understood.  As  it  is 
affirmed,  however,  by  Condillac,  that  ^  there  neither  is, 
nor  can  be,  more  than  one  analysis,"  a  refutation  of  hia 
reasoning,  drawn  from  any  particular  science,  is,  upon  his 
own  principle,  not  less  conclusive,  than  if  founded  on  a 
detailed  examination  of  the  whole  circle  of  human  know* 
ledge.  I  shall  content  myself,  therefore,  on  the  present 
occasion,  with  a  reference  to  the  mathematical  illustrations 
contained  in  the  formef  part  of  this  section. 

With  regard  to  the  notion  annexed  to  this  word  by 
L  Condillac  himself,  I  am  not  certain,  if,  after  all  that  he  has 
written  in  explanation  of  it,  1  have  perfectly  seized  hia 
meaning.  **  To  analyze,  (he  tells  us,  in  the  beginning  of 
bis  Logic)  is  nothing  more  than  to  observe  in  a  successive 
order  the  qualities  of  an  object  with  the  view  of  giving 
them  in  the  mind  that  simultaneojus  order  in  which  they 
co-exist.'"'''  In  illustration  of  ibis  definition,  he  proceeds 
to  remark,  That  *^  although  with  a  single  glance  of  the  eye 
a  person  may  discover  a  multitude  of  objects  in  an  open 
champaign  which  he  has  previously  surveyed  with  atten- 
tion, yet  that  the  prospect  is  never  more  distinct,  than 
when  it  is  circumscribed  within  narrow  bounds,  and  only 
a  small  number  of  objects  is  taken  in  at  once.  We  always 
discern  with  accuracy  but  a  part  of  what  we  see.^ 


Ji 


^^  The  case  (he  continues)  is  similar  with  the  intellectual 
eye.  I  have,  at  the  same  moment,  present  to  it,  a  great 
number  of   the  familiar  objects  of  my  knowledge.    I 


La  Logique,  Premiere  Psrtie,  Chap.lL 
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see  the  whole  ^oup,  but  a;n  unable  to  mark  the  discri- 
minating qnaiities  of  individuals.  To  comprehend  with 
distinctneas  all  that  offers  itself  simultaneouslj  to  my  vieWi 
it  is  necessary  that  1  should,  in  the  first  place,  decompose 
the  mass ; — in  a  m:inner  analogous  to  that  in  which  a  turi> 
ous  observer  would  proceed  in  decomposing,  by  succeti- 
sive  steps,  the  coexistent  parts  of  a  landscape. — It  is  ne- 
cessary for  nie,  in  other  words,  to  analyze  my  thoughts.'' '' 

The  same  autiior  afterwards  endeavours  still  farther  to 
iiiifbld  his  notion  of  analysis,  by  comparing  it  to  the 
natural  procedure  of  the  mind  in  the  examination  of  a' 
machine.  *'  If  I  wish  (says  he)  to  understand  a  machine, 
I  decompose  it,  in  order  to  study  separately  each  of  its 
parts.  As  soon  as  I  have  an  exact  idea  of  them  all,  and 
am  in  a  condition  to  replace  them  as  they  were  formerly, 
I  have  a  perfect  conception  of  the  machine,  having  both 
decomposed  and  recomposed  it."f 

In  all  this,  I  must  confess,  there  seems  to  me  to  be  much 
both  of  vagueness  and  of  confusion.  In  tlie  two  first  quo- 
tations, the  word  analysis  is  employed  to  denote  nothin* 
more  than  that  separation  into  parts,  which  is  necessary 
to  bring  a  very  extensive  or  a  very  complicated  subject 
w  ithin  the  grasp  of  our  faculties  ; — a  description,  certainly, 
which  conveys  but  a  very  partial  and  imperfect  concep- 
tion oiihai  analysis  which  is  represented  as  the  great  or- 

*  Ibid.  Id  tliit»  lavt  para^^mph,  I  have  iutroduccd  one  or  two  additional 
clauses,  iftliii'h  seemed  to  me  necessary  for  conveyinvj  clearly  the  author^s 
idea.  Those  who  take  the  trouble  to  comiiare  it  with  the  ori|;inal  will 
be  satisfied,  that,  in  venturiu?:  en  these  J^llght  interpolations,  I  had  nowishlfi 
misrepresent  bin  opinion. 

t  Ibid.     Cbap.  iil. 
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gan  of  inyeDtion  in  all  of  the  scienceB  and  arts.*  In  the 
example  of  the  machine,  Condillac's  language  is  somewhat 
more  precise  and  uneqniirocal ;  but  when,  examined  with 
attention,  will  be  found  to  present  an  illustration  equally 
foreign  to  his  purpose.  Tins  is  the  more  surprising,  as 
the  instance  here  appealed  to  might  have  been  expected 
to  suggest  a  juster  idea  of  the  method  in  question,  than 
that  which  resolves  into  a  literal  de-composition  and  re- 
composition  of  the  thing  to  be  analyzed.  That  a  man  may 
be  able  to  execute  both  of  these  manual  operations  on  a 
machine,  without  acquiring  any  clear  comprehension  of 
the  manner  in  which  it  performs  its  work,  must  appear 
manifest  on  the  slightest  reflection ;  nor  is  it  less  indisputa- 
ble, that  anothiDr  person  without  disengaging  a  single  wheel, 
may  gain,  by  a  process  purely  intellectual,  a  complete 
knowledge  of  the  whole  contrivance.  Indeed,  I  appre- 
hend, that  it  is  in  this  way  alone  that  the  theory  of  any  com- 
plicated machine  can  be  studied  ;  for  Jt  is  not  the  parts, 
separately  considered,  but  the  due  combination  of  these 
parts,  which  constitutes  the  mechanism-f  An  observer, 
accordingly,  of  common  sagacity,  is  here  guided  by  the 
logic  of  nature,  to  a  species  of  analysis,  bearing  as  much 
resemblance  to  those  of  mscthematicians  and  of  natural 
philosophers,  as  the  very  different  nature  of  the  cases 
admits  of.  Instead  of  allowing  his  eye  to  wander  at  large 
over  the  perplexing  mazes  of  such  a  labyrinth,  he  begins 
by  remarking  the  ultimate  effect :  and  thence  proceeds  to 

^  Ce  qu'on  nomme  methods  dTinvention^  n^est  autre  chose  que  Taiialyie. 
CTest  ellc  qui  a  fait  toutes  Ics  d6couvertes;  c^est  par  elle  que  nous  retron 
Terona  tout  ce  qui  a  6X6  trouv^.    Ibid. 

t  If  on  any  occasion,  a  literal  decomposition  of  a  machine  should  be 
found  neccRsary,  it  can  only  be  to  obtain  a  view  of  iK>me  of  its  parts,  which 
IB  their  combined  state,  are  concealed  from  observation. 


::-..'■■ 
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Inwa  l^kiwdf,  ftep  bjr  tlap^  Um  iwiti  of  MMAtdiyt 
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peeitioB  of  the  jneehiiiet  iMsniich  at  dl  itai  p^fi  am 
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nsesfive^^cQiiiidered  indetel;  b«kk4|Mt 

imkioii  whicb  eontUtutes  the  OMl|kt.  Itb  the ^ 

icel  rHrogfuifUiM.  firoai  vthe  nechanleb  elect  to  the 
vecheeicel  power.*  %■-  ^ 


The  ptesegeeH^CqBdyiec  te  whicki^heM 
refer, are  eU  selected  from hu  t^eeliieaft  ^nagk^j^tt/k 
pnrpesely  to  eitebliefa  hii  IcTOBrite  dectrioe  ,with^Mpes  ^ 
to  the  influenee  of  Jugiiege  vpoo  thoaf^t.  The  poiediii^* 
jcal  conabMioiui  into  which  he  hhnaelf  hae  been  led  fajei^ 
unwarraataMe  me  of  the  words  Aaaijahi  and  STathodbii^ 
is  one  of  the  OMat  remarkable  imitaDcea  which  the  JUdoiy ' 
ef  modem  Ikeratare  fumishea  of  the  troth  of  hia^eoekl 
principle. 


■7 


»  Tbiil  thk  circomctaooe  of  fi^royraiialiM  or  iiiMr^^ 
any  other  in  the  imaginatioii  of  Pftppm,  as  the  chanieterMcal  feafiu  if 
l^eometrlcalAiialyBis,  appears  indfoputablyAnom  ft  elai»e  already  qiMtod  ftei 
Hw  preAtce  to  Ma  7th  Book  ',— T«f  Tti«v*r«f  wfHw  «v«xa#fv  nmiMf^m  Imp 
«Mur«x*r  Kinnf.  T6  nj)  therefore,  aa  wiky  writers  hftve  dose,  ttek  ttv 
aiM^yiifaiof  a  geometrical  problem  conaiatB  ia  dtoompogfmg  er  nMofcrfiy  ii  it 
rach  a  manner  aa  may  lead  to  the  diacovery  of  the  coatpoHftpm  or  synthesis 
— is  at  once  to  apeak  vaguely,  and  to  keep  out  of  view  the  cardinal  principle 
•n  which  die  ntility  of  the  method  hhigea.  There  ia  faidaed  one  apeciea  ef 
dtcmHipoiitiom  exemplified  in  the  Greek  geometry ) — that  which  haa  ftr  Hi 
el^leot  la  diatingaiah  all  the  variqaa  caaea  of  a  general  prdblem)  baClhii 
partof  the  inToatigaitioB  waa  ao far  from  beteg  incladed  by  tha  aaeicalaia 
their  idea  of  analysis,  that  they  bestowed  upon  it  an  appropriate  iwbm  ef  Mi 
avn}— 4he  three  reqoiaitea  to  a  complete  oololiiin  being  (aeeorAig  te  P^»- 
paa)  #fa&iirfii»  i^  ciriA«r«i,  ^  itofi^twBiu  a««r«  itrmrip. 
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Nor  does  this  observation  apply  merely  to  the  produc- 
tions of  his  more  advanced  years.  In  early  life,  he 
distinguished  himself  by  an  ingenious  work,  in  which  he 
professed  to  (race  analytically  the  history  of  onr  sensa- 
tions and  perceptions ;.  and  yet,  it  has  been  very  justly 
remarked  of  late,  that  all  the  reasonings  contained  in  it 
are  purely  syniheHcaL  A  very  eminent  mathematician 
of  the  present  times  has  even  gone  so  far  as  to  mention  it 
**  as  a  model  of  geometrical  synthesis."^  He  would,  I 
apprehend,  have  expressed  his  idea  more  correctly,  if, 
tostead  of  the  epithet  geometrical^  he  had  employed,  on 
this  occasion,  logical  or  metaphysical ;  in  both  of  which 
sciences,  as  was  formerly  observed,  the  analytical  and 
synthetical  methods  bear  a  much  closer  analogy  to  the 
experimental  inductions  of  chemistry  and  of  physics,  than 
to  the  abstract  and  hypothetical  investigations  of  the 
geometer. 

The  abtises  of  language  which  have  been  now  under 
our  review,  will  appear  the  less  wonderful,  when  it  is 
considered  that  mathematicians  themselves  do  not  always 
speak  of  analysis  and  synthesis  with  their  characteristical 
pretision  of  expression ;  the  former  word  being  frequently 
employed  to  denote  the  modem  calculus^  and  the  latter, 
the  pure  geometry  of  the  ancients.  This  phraseology, 
although  it  has  been  more  than  once  censured  by  foreign 
writers,  whose  opinions  might  have  been  expected  to 
have  some  weight,  still  continues  to  prevail  very  generally 
upon  the  Continent.  The  learned  and  judicious  author 
of  the  History  of  Mathematics  complained  of  it  more  than 
fifty  years  ago ;  remarking  the  impropriety  <'  of  calling  by 

*  M.  Lacroix.    See  the  fntrodaction  to  his  Elements  of  Geometn*. 
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the  name  of  the  synthetic  meihody  tliat  which  employs  no 
algebraical  calculus,  and  which  addresses  itself  to  the 
mind  and  to  the  eyes,  by  means  of  diagrams,  and  of 
reasonings  expressed  at  full  length  in  ordinary  language. 
It  would  be  more  exact  (he  observes  farther)  to  call  it 
the  method  of  the  ancientSy  which,  (as  is  now  universally 
known,)  virtually  supposes,  in  all  its  synthetical  demon- 
strations, the  previous  use  of  analysis.  As  to  the  alge- 
braical calculus,  it  is  only  an  abridged  manner  of  expressing 
a  process  of  mathematical  reasoning; — which  process  may 
according  to  circumstances,  be  either  analytical  or  syn- 
thetical. Of  the  latter,  an  elementary  example  occurs  in 
the  algebraical  demonstrations  given  by  some  editors  of 
Euclid,  of  the  propositions  in  his  second  Book.""^ 

This  misapplication  of  the  words  analysis  and  synthesis, 
is  not,  indeed,  attended  with  any  serious  inconveniences, 
similar  to  the  errors  occasioned  by  the  loose  phraseologf 
of  Condillac.  It  were  surely  belter,  however,  that  matbe- 
mnticians  should  cease  to  give  it  the  sanction  of  their 
authority,  as  it  has  an  obvious  tendency, — beside  the 
injii^lice  which  it  involves  to  the  inestimable  remains  of 
Greek  geometry, — to  suggest  a  totally  erroneous  theory, 
with  respect  to  the  real  siroiiuds  of  the  unrivalled  and 
transcendent  powers  possessed  by  the  modern  calculus, 
when  applied  to  the  more  complicated  researches  of  phv- 
sirs.f 

« 

*  HistoiiT  (levMathiinafiquos:.  pjir  WoRtiicln,  Tome  rroniicr,  pp.  17'i,  Ku 
t  In  the  iiig^nimiH  and  pi-utbund  work  of  M.  Do  Gorando,  entitled,  Df* 
Sifpivj*  ei  tie  V 4r1  de  Pensevy  voi  n'uJt'n's  thins  /»'..•>•  mpitorts  mutmh^  then 
is  a  very  valuable  chapter  on  the  Aiuily^l^  and  NyiitlieMsof  uh-i.tphysiciani 
and  of  tjeonieters.  (Sec  Vol.  IV.  p.  Ki.)  TIk*  view  n\  tin-  sul.jort  i\hick  I 
hn\e  taken   iu  the  forejjr<»iiijT  secri.pi,  i-i^  Li.i  iiiiU- in  Kir.niou  with  that 
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SECTION  IV, 


The  Consideration  ofihe  Indvciive  Logic  resumed^ 


1. 


Additional  Remarks  on  the  distinction  between  Exper 
rience  and  Analogy* — Of  the  grounds  afforded  by  the 
latter  for  Scientific  Inference  and  Conjecture. 

Is  the  same  manner  ia  which  our  exteroal  seiiMB  are 
ttmck  with  that  resemblaDce  between  different  indivi- 
duals which  gives  rise  to  a  common  appellation,  onr  8upe« 
cior  faculties  of  observation  and  reasoning,  enable  us  to 
trace  those  more  distant  and  refined  sinulitudes  which 
lead  us  to  comprehend  different  species  under  one  common 
genus.  Here,  too,  the  principleflj^of  our  nature,  alreadj 
pointed  out,  dispose  us  to  extend  our  conclusions  from 
what  is  familiar  to  what  is  combatively  unknown :  and 
to  reason  from  species  te  species,  as  from  individual  to 
individual.  In  both  instances,  the  logical  process  of 
thought  is  nearly,  if  not  exactly,  the  same ;  but  the  common 
Qse  of  language  has  established  a  verbal  distinctioD 
between  them ;  our  most  correct  writers  being  accustomed 

ffirefi  by  this  excellent  philosopher ;  but  in  one  or  two  instncef,  where  we 
have  both  touched  upon  the  same  points,  (particularly  in  the  strictures  upon 
the  logic  of  Condillac)  there  is  a  general  coincidence  between  our  criti- 
dams,  which  adds  much  to  my  confidence  in  my  own  conclusions. 

Y7 
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(m  far  as  I  have  been  able  to  observe)  to  refer  the  evi* 
dence  of  our  conclusions,  in  the  one  case,  to  experimee^ 
and  in  the  other  to  analogy.  The  truth  is,  that  the 
difference  between  these  two  denominations  of  evidence^ 
when  they  are  accurately  analyzed,  appears  manifestly 
to  be  a  difference,  not  hi  kindy  but  merely  in  dtgm; 
the  discriminative  peculiarities  of  individuals  invalidating 
the  inference,  as  far  as  it  rests  on  experience  solely,  as 
much  as  the  characteristical  circumstances  which  draw  the 

line  between  different  species  and  diflferent  g€ntra.1^' 

« 

^  Id  these  obserTatioiu  on  the  import  of  the  word  cmoloi^y,  w  eiphyrf 
in  philosophical  dtscossions,  it  g^ves  me  greftt  pletsore  to  fiad,  that  I  hiM 
struck  nearly  into  the  same  train  of  thinkinsr  with  M.  Plrtvoat.  I 
more  partienlarly  to  the  foUowing^  paissage  in  his  EuaU  4m  I^iiompki§, 

t<  Le  mot  Anaiogie^  dans  TorigiDC)  u*exprime  que  la 
Mais  Fusage  Tapplique  dune  reiwcmblancc  ^loign^:  d'ouvient  q^ 
closlons  analo^ques  sont  souvent  hasard^es,  ct  ont  besoiti  d*Mre  &M/Am 
avcc  art.  Toutes  lea  fois  done  que,  dans  nos  raisonnemens,  noos  portons  4m 
Jnifemens  semblables  sur  des  objets  qui  n'ont  qu'une  ressemblUKse  ^Mgafie^ 
nous  raisonnons  analogpiqucment.  La  ressemblance  prochaine  eat  celle  qai' 
fonde  la  premiere  generalisation,  celle  qu'on  nomme  Fetpice.  On  nooae 
el0ign6e  la  ressemblancc  qui  Ande  les  generalisations  superlenrea,  c^est4- 
dire,  le  genre  et  ses  divers  degr^s.  Mais  cette  definition  n*est  pas  rigoorw 
eusement  suivie.  * 

(<  Quoiqu*il  en  soit,  on  conceit  des  cas,  entre  lesquels  la  KsaerablaBce  eil 
»i  parfaite,  quMI  uc  s'y  trouve  aucnnc  difference  senslbley  si  ce  n*est  edle 
du  terns  et  du  lieu.  Et  U  est  des  cas  dans  lesquels  on  apper9oit  beaucooy 
de  ressembtance,  mais  oik  Ton  decouvrc  aussi  quelques  differences  indepoi- 
dantes  de  la  diversite  du  temps  ct  du  lien.  Lorsque  nous  ferons  on  jvfe* 
ment  general,  fonde  sur  la  premii^re  esp^ce  de  ressemblance,  nous  dirov 
que  nous  usons  de  la  miihode  d*  induct  ion.  Lorsque  la  secondc  espece  de 
ressemblance  autoriscra  nos  raisonnemens,  nous  dirons  que  c*est  de  Is 
miikod^  dTanaloffie  que  nous  faiuons  usage.  On  dit  ordinairement  que  Is 
roethode  d*induction  conclut  du  i^articulier  au  general,  et  que  la  nethode 
d*ai|a1ogie  conclut  du  scmblable  au  seublable.    Si  Ton  analyse  cea  defini- 
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This  difierence  in  point  of  degree  (it  must  at  the  same 
•time  be  remembered)  leads,  where  it  is  great,  to  important 
consequences.  In  proportion  as  the  resemblance  between 
two  cases  diminishes  in  the  palpable  marks  which  they 
exhibit  to  our  senses,  our  inferences  from  the  one  to  the 
other  are  made  with  less  and  less  confidence ;  and  there- 
fore  it  is  perfectly  right,  that  we  should  reason  with  more 
caution  from  species  to  species^  than  from  individual  to 
individual  of  the  same  kind.  In  what  follows,  accord- 
ingly, I  shall  avail  myself  of  the  received  distinction 
between  the  words  experience  and  analogy  ;  a  distinction 
.^hich  I  have  hitherto  endeavoured  to  keep  out  of  view, 
till  I  should  have  an  opportunity  of  explaining  the  precise 
notion  which  I  annex  to  it.  It  would,  in  truth,  be  a  dis- 
tinction of  important  use  in  our  reasonings,  if  the  common 
arrangements,  instead  of  originating,  as  they  have  often 
done,  in  ignorance  or  caprice,  had  been  really  the  result 
of  an  accurate  observation  and  comparison  of  particulars. 
With  all  the  imperfections  of  these  arrangements,  however, 
a  judicious  inquirer  will  pay  so  much  regard  to  prevailing 
habits  of  thinking,  as  to  distinguish  very  scrupulously 
what  common  language  refers  to  experience  from  what  it 
refers  to  analogy,  till  he  has  satisfied  himself,  by  a  dili- 
gent examination,  that  the  distinction  has,  in  the  instance 
before  him,  no  foundation  in  truth.  On  the  other  hand, 
as  mankind  are  much  more  disposed  to  confound  things 
irhich  ought  to  be  distinguished,  than  to  dbtinguish  things 
which  are  exactly  or  nearly  similar,  he  will  be  doubly 


tioDfl,  on  Terra  que  noas  n^avons  fait  autre  chose  que  lenr  donner  de  la 
prMrfoB.**    (finais  de  Phfloiophie,  Tome  II.  p.  202.) 

See  abo  the  remarka  on  indaction  and  analogy  in  the  four  fonowin^ 
JvCidea  of  M.  Pjr4Toet*a  work. 
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cautious  in  concludiDgy  that  all  the  knowledge  which  oom- 
mon  ianguii^e  ascribes  to  experieoce  is  eqodly  solid ;  er 
that  all  the  conjectures  which  it  places  to  the  account  cf 
analogy  are  equally  suspicious. 

A  different  idea  of  the  nature  of  analogy  has  been  gi?eft 
by  some  writers  of  note ;  and  it  cannot  be  denied,  thai, 
in  certain  instances,  it  seems  to  a^y  tftill  better  thaa 
that  proposed  above.  The  two  accounts,  however,  if  aoei- 
rately  analyzed,  would  be  found  to  approach  much  moit 
nearly,  than  they  appear  to  do  at  first  sight ;  or  rather,  I 
am  inclined  to  think,  that  the  one  might  be  resolTed  iat^ 
the  other,  without  much  straining  or  over-refinement.  Bit 
this  is  a  question  chiefly  of  speculative  curiosity,  ai  the 
general  remarks  which  I  have  now  to  offer,  wOl  be  fooid 
to  hold^with  respect  to  analogy,  considered  aa  mgnNnid 
of  philosophical  reasoning,  in  whatever  manner  the  word  h 
defined  ;  provided  only  it  be  understood  to  expreaa  some 
sort  of  correspondence  or  affinity  between  two  anhjecls, 
which  serves,  as  a  principle  of  association  or  of  arrai^ 
ment,  to  unite  them  together  in  the  mind. 

According  to  Dr.  Johnson,  (to  whose  definition  I  allude 
more  particularly  at  present)  analogy  properly  means  'U 
resemblance  between  things  with  regard  to  some  ctrciim- 
$tance8  or  effects  ;  as  when  learning  is  said  to  enligkieH 
the  mind ; — that  is,  to  be  to  the  mind  what  light  is  to  the 
cy^>  by  enabling  it  to  discover  that  which  was  hidden  be- 
fore." The  statement  is  expressed  with  a  precision  and 
justness  not  always  to  be  found  in  the  definitions  of  this 
author;  and  it  agrees  very  nearly  with  the  notion  of 
analogy  adopted  by  Dr.  Ferguson, — that  "  things  wMch 
have  no  resemblance  to  each  other  may  nevertheless  be 
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analogous ;  analogy  conBisting  in  a  resemblance  or  cor» 
respondence  of  relations."*  As  an  illustration  of  this, 
Dr.  Ferguson  mentions  the  analogy  between  the  fin  of  a 
fish  and  the  wing  of  a  bird ;  the  fin  bearing  the  same  rela« 
tion  to  the  water,  which  the  wing  does  to  the  air.  This 
definition  is  more  particularly  luminous,  when  applied  to 
the  analogies  which  are  the  foundation  of  the  rhetorical 
figures  of  metaphor  and  allusion  ;  and  it  applies  also  very 
bappily  to  those  which  the  fancy  delights  to  trace  between 
the  material  and  the  intellectual  worlds ;  and  which 
(as  I  have  repeatedly  observed,)  are  so  apt  to  warp  the 
judgment  in  speculating  concerning  the  phenomena  of  the 
human  mind. 

The  pleasure  which  the  fancy  receiyes  from  the  con- 
templation of  such  correspondences,  real  or  supposed, 
obviously  presupposes  a  certain  disparity  or  contrast  in 
the  natures  of  the  two  subjects  compared ;  and,  therefore, 
analogy  forms  an  associating  principle,  specifically  different 
from  resemblance,  into  which  Mr.  Hume's  theory  would 
lead  us  to  resolve  it.  An  additional  proof  of  this  is  fur- 
nished by  the  following  consideration.  That  a  resemblance 
of  objects  or  events  is  perceived  by  sense,  and  accordingly 
has  some  effect  even  (m  the  lower  animals ;  a  correspond- 
ence (or,  as  it  is  frequently  called,  a  resemblance)  of 
relationSy  is  not  the  object  of  sense,  but  of  intellect^  and 
consequently,  tVte  perception  of  it  implies  the  exercise  of 
reason. 

Notwithstanding,  however,  the  radical  distinction  be* 
tween  the  notions  expressed  by  the  words  resemblance 

•  PHnciples  of  Moral  aad  Political  Science.    Vol.  I.  p.  I<r7. 
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and  analc^y  they  may  often  approach  verj  nearly  to  each 
other  in  their  meaning :  and  cases  may  even  be  conceived, 
in  which  they  exactly  agree.  In  proof  of  tliis,  it  ii 
sufficient  to  remark,  that  in  objects,  the  parts  of  which 
respectively  exhibit  (hat  correspondence  which  is  usually 
distinguished  by  the  epithet  analogous^  this  correspond- 
ence always  deviates,  less  or  more,  from  an  exact  con- 
formity or  identity  ;  4nsomuch,  that  it  sometimes  requires 
a  good  deal  of  consideration  to  trace  in  detail  the  parallel 
circumstances,  under  the  disguises  which  they  borrow 
from  their  diversified  combinations.  An  obvious  instance 
of  this  occurs  when  we  attempt  to  compare  the  bonea  aod 
joints  in  the  leg  and  foot  of  a  man  with  those  in  the  kg 
and  foot  of  a  horse.  Were  the  correspondence  in  all  the 
rekUiona  perfectly  exact,  the  resemblance  between  the 
two  objects  would  be  manifest  even  to  sense ;  in  the  very 
same  manner  that,  in  geometry,  the  similitude  of  two 
triangles  is  a  necessary  consequence  of  a  precise  corres- 
pondence in  the  relations  of  (heir  homologous  sides."^ 

This  last  observation  may  serve,  in  some  measure,  to 
justify  an  assertion  which  was  already  hazarded, — That 
the  two  definitions  of  analogy  formerly  mentioned,  are 
very  nearly  allied  to  each  other  ; — ^inasmuch  as  it  shows, 
by  a  more  careful  analysis  than  has  commonly  bea 
applied  to  this  subject,  that  the  sensible  dissifnilitnii 
between  things  of  different  species  arises  chiefly  from  the 
want  of  a  palpable  conformity  in  the  relations  of  their 
constituent  parts.  Conceive  that  more  remote  correspond- 
ence which  reason  or  fancy  traces  between  the  parts  of 
the  one  and  the  parts  of  the  other,  gradually  to  approach 
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See  Note  (Q.) 
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nearer  and  nearer  to  the  Mine  standard  ;  and  it  is  evident, 
that,  in  the  course  of  the  approximation,  you  will  arrive 
at  that  degree  of  manifest  resemblance,  which  will  bring 
them  under  the  same  generic  name ;  till  at  last,  by  con- 
tinuing this  process  of  the  imagination,  the  one  will  be- 
come a  correct  picture  or  ims^e  of  the  other,  not  only  ia 
its  great  outlines,  but  io  its  minutest  details. 

From  this  view  of  the  subject,  too,  as  well  as  from 
the  former,  it  appears,  how  vague  and  ill  defined  the 
metaphysical  limits  are  which  separate  the  evidence  of 
analogy  from  that  of  experience  ;  and  how  much  room  is 
left  for  the  operation  of  good  sense,  and  of  habits  of  scien- 
tific research,  in  appreeiating  the  justness  of  that  autho- 
rity which,  in  particultar  instances,  the  popular  forms  of 
speech  may  assign  to  either. 

The  illustrations  which  I  have  to  offer  of  this  last 
remark,  in  so  far  as  it  relates  to  experience^  may,  I  think, 
be  introduced  more  usefully  afterwards  ;  but  the  vague 
cronceptions  which  are  generally  annexed  to  the  word 
enalogyy  together  with  the  prevailing  prejudices  against  it, 
as  a  ground  of  philosophic  reasoning,  render  it  proper  for 
me,  before  proceeding  any  farther,  to  attempt  the  correc- 
tion of  some  popular  mistakes  connected  with  the  use  oF 
this  obnoxious  term. 

It  is  not  neceisary,  for  the  purposes  which  I  have  at 
present  in  view,  to  investigate  very  curiously  the  prin- 
ciples which,  in  the  first  instance,  dispose  the  mind  to 
indulge  in  analogical  conjectures  from  the  known  to  the 
unknown.  It  is  sufficient  to  observe,  that  this  disposition, 
BO  far  from  being  checked,  receives  additional  encourage- 
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ment  from  habits  of  philosophical  study  ;^— the  natoral  ten- 
dency of  these  habits  being  only  to  guide  it  into  the  ri^ 
path,  and,  to  teach  it  to  proceed  cautiously,  according  to 
certain  general  rules,  warranted  by  experience. 

The  encouragement  which  philosophical  porsuita  give 
to  this  natural  disposition,  arises  chiefly  from  the  inniune- 
rable  proofs  they  afford  of  that  systematical  unity  and 
harmony  of  design  which  are  everywhere  conspicuous  in 
the  uniTarse.  On  this  unity  of  design  is  founded  the  most 
solid  argument  which  the  light  of  reason  supplies  fitr  the 
unity  of  God ;  but  the  knowledge  of  the  genermlfad  en 
which  that  argument  proceeds  is  not  confined  to  the  student 
of  theology.  It  forces  itself  irresistibly  on  the  thoughts 
of  all  who  are  familiarly  conversant  with  the  phenomena, 
either  of  the  material  or  of  the  moral  world ;  and  b  receg* 
nized  as  a  principle  of  reasoning,  even  by  those  who  pay 
little  or  no  attention  to  its  most  sublime  and  important 
application. 

It  is  well  known  to  all  who  have  the  slightest  acquaint- 
ance with  the  history  of  medicine,  that  the  anatomical 
knowledge  of  the  ancients  was  derived  almost  entirely 
from  analogical  conjectures,  founded  on  the  dissection  of 
the  lower  animals ;''('  and  that,  in  consequence  of  this, 

*  <^  If  we  read  the  works  of  Hippocrates  with  impartialit  j,  and  apply  hs 
accounts  of  the  parts  to  what  we  noic  know  of  the  ^imtan  body,  we  Butt 
allow  his  descriptions  to  be  imperfect,  incorrect,  sometimes  extraivi^aat, 
and  often  unintelligrible,  that  of  the  bones  only  excepted.  He  seems  tir 
have  studied  these  with  more  success  than  the  qthcr  parts,  and  tells  vs,  that 
he  had  an  opportunity  of  seeing^  a  human  skeleton."^ 

"  Erasistratus  and  Herophilus,  two  disting^uished  anatomists  at  AleziB- 
dria,  were  probably  the  first  who  were  authorized  to  dissect  baman  badies. 
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many  misrepresentations  of  facts,  and  many  erroneonft 
theories  (blended^  however,  with  varioas  important 
truths,)  were  transmitted  to  Xht,  physiologists  of  moderft 
Europe.  What  is  the  legitimate  inftnr^nce  to  be  deduced 
from  these  premises?  Not,  surely,  thai  analogy  is  an 
organ  of  no  use  in  the  study  of  nature ;  but  that,  although 
it  may  furnish  a  rationi^l  ground  of  conjecture  and  inquiry, 
it  ought  not  to  be  received  as  direct  evidence,  where  the 
fact  itself  lies  open  to  examination ;  and  that  the  conclu- 
sions to  which  it  leads  ought,  in  every  case,  to  be 
distrusted,  in  proportion  as  the  subjects  compared  depart 
from  an  exact  coincidence  in  all  their  circumstances. 

As  our  knowledge  of  nature  enlarges,  we  gradually  learil 

to  combine  the  presumptions  arising  from  analogy,  with 

oth^r  general  principles  by  which  they  are  limited  and 
corrected.     In  comparing,  for  example,  the  anatomy  of 
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Their  volamuMHu|work8  are  aU  lost:  but  they  are  quoted  by  Galen,  almost 
in  every  page/*    .    ►    . 

**  What  Galen  principally  wanted  was  opportunities  of  disteeCing  hmiaa 
bodies,  for  his  subject  was  most  commonly  some  quadruped,  whose  stnic* 
ture  was  supposed  to  come  nearest  to  the  human/* 

**  About  the  year  1540,  the  great  Vesalius  appeared.  He  was  equally 
laborioap  in  reading  the  ancients,  and  in  dissecting  bodies;  and  in  making 
the  comparison,  he  could  not  but  see,  that  many  of  Galen's  descriptions 
were  erroneous. — ^The  spirit  of  opposition  and  emulation  was  presently 
roused,  and  many  of  his  contemporaries  endeayonred  to  defend  Galen,  at  the 
expense  of  Vesalius.  In  their  disputes  they  made  their  appeals  to  the 
human  body ;  and  thusiR  a  few  years  our  art  was  g^reatly  improved.  And 
Vesalius  being  detected  in  the  Very  fault  which  he  condemns  in  Galen,  to 
wit,  describing  from  the  dissections  of  brutes,  and  ^st  of  the  human  body, 
it  exposed  so  fully  that  blunder  of  the  older  aaatomv^i,  that,  in  succeeding 
times,  there  has  been  little  reason  for  such  complaint.** 

In^oductory  Lectures,  delivered  by  Dr.  Williiun  Hunter  to  his  \9t\ 
coarse  of  anatomy,  (London,  1784.)    pp.  13,10;  36,  40.  •  ^ 
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diSerent  tribes  of  animals,  we  invariably  find,  that  the 
differences  in  their  structure  ba^e  a  reference  to  their 
way  of  life,  and  to  the  haN^H  for  which  they  are  destined ; 
BO  that,  from  knowtiig  the  latter,  we  might  be  able,  on 
some  occaflioni>f  to  frame  conjectures  a  priori  concerning 
the  former.  It  is  thus,  that  the  form  of  the  teeth,  together 
with  Che  length  and  capacity  of  the  intestines,  vary  in 
diSerent  species,  according  to  the  quality  of  the  food  on 
which  the  animal  is  to  subsist.  Similar  remarks  have 
been  made  on  the  different  situation  and  disposition  of  the 
mamtnaf  according  as  the  animal  is  uniparous,  or  produces 
many  at  a  birth ;  on  the  structure  and  direction  of  the 
external  ear,  according  as  the  animal  is  rapaciona,  or 
depends  for  security  on  his  speed ;— on  the  mechanisB  oC 
the  pupil  of  the  eye,  according  as  the  animal  has  to  search 
for  his  food  by  day  or  by  night,— -and  on  various  other  or- 
gans in  the  bodily  economy,  when  compared  with  the  (sne- 
tions  which  they  are  intended  to  perform.  If,  without 
attending  to  circumstances  of  this  sort,  a  person  should 
reason  confidently  from  the  anatomy  of  one  species  to  that 
of  another,  it  cannot  be  justly  said,  that  analogy  is  a  decdt- 
ful  guide,  but  that  he  does  not  know  how  to  apply  analogf 
to  its  proper  purpose.  In  truth,  the  very  consideration 
which  gives  to  the  argument  from  analogy  its  chief  force, 
points  here  manifestly  to  the  necessity  of  some  modifict- 
tion  of  the  original  conclusion,  suited  to  the  diversity  of 
the  case  to  which  it  is  to  be  applied. 

It  is  remarked  by  Cuvier,  that  <^  a  canine  tooth,  adapted 
to  tear  flesh,  was  never  found  combined  in  the  same 
animal  with  a  hoof,  fit  for  supporting  the  weight  of  the 
body,  but  totally  useless  as  a  weapon  to  a  beast  of  prey.*' 
— "Hence,  (he  observes)  the  rule  that  every  hoofed 
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"  The  same  harmonj  subsists  aaMWg  6m 
of  the  system  of  organs  of  motioii.    As  al  the  paKa 
this  system  act  mutuallj,  and  are  acted 
when  the  whole  body  of  the  anunal  is  ia  awliaat  the 
of  all  the  different  parts  are  strictly  relaled.    Then  ia 
hardly  a  bone  that  can  vary  b  its  safbcea, 
tures,  in  its  protuberances,  withoot 
t  iocs  in  other  bones ;  and  in  this  way,  a  skitfid 
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firom  the  appearance  of  a  single  bonoi  will  be  often  able  la 
conclude,  to  a  certain  extent,  with  respect  to  the  form  of 
the  whole  skeleton  to  which  it  belonged, 

^^  These  laws  of  co-existence  (Cuvier  adds)  which  have 
just  been  indicated,  are  deduced  by  reasoning  from  our 
knowledge  of  the  reciprocal  influence  of  the  functions, 
^d  of  the  uses  of  the  different  organs  of  the  bodj, 
Having  confirmed  them  by  observation,  we  are  enabled, 
in  other  circumstances,  to  follow  a  contrary  route ;  and, 
wheq  we  discover  constant  relations  of  form  between  pa^ 
ticular  organs,  we  may  safely  conclude,  that  they  exercise 
Bome  action  upon  one  another;  and  we  may  thus  be 
frequently  led  to  form  just  conjectures  with  respect  to 
their  uses. — It  is,  indeed,  chiefly  from  the  attentive  study 
of  these  relations,  and  from  the  discovery  of  relations 
which  have  hitherto  escaped  bur  notice,  that  physiologj 
has  reason  to  hope  for  the  extension  of  her  limits ;  and 
accordingly,  the  comparative  anatomy  of  animals  is  to 
her  one  of  the  most  fruitful  sources  of  valuable  disco- 
very, 


"# 


The  general  result  of  these  excellent  observations  is, 
that  the  improvement  of  physiology  is  to  be  expected 
f:hiefiy  from  lights  furnished  by  analogy ;  but  that,  in 
order  to  follow  this  guide  with  safety,  a  cautious  and 
refined  logic  is  still  more  necessary  than  in  conducting 
those  reasonings  which  rest  on  the  direct  evidence  of 
experience,     When  the  ancjent  anatomists,  without  any 

t  See  the  Introdaction  to  the  Lemons  d*Jnaiomie  eomparie  de  O,  Cwkr. 
The  above  translation  is  taken  fh>m  a  very  interesting  tract,  entitled,  Ak 
lOt^uction  to  the  Study  of  the  Animal  Economj.    (EdiBbiirsfa,  ISOl.) 


it€T.  IT.]  OF  TH£  HUMAN  MIND.  381 

examiDatioB  of  the  facia  withia  their  reach,  or  any  consi* 
deration  of  the  peculiar  functions  likely  to  be  connected 
with  man's  erect  form  and  rational  faculties,  drew  infer* 
ences  concerning  his  internal  frame,  merely  from  the 
structure  of  the  quadrupeds;  the  errors  into  which  they 
fell, — so  far  from  atTording  any  solid  argument  against  the 
use  of  analogy  when  judiciously  employed,— -have  only 
pointed  out  to  their  successors  the  necessity  of  a  mor^ 
discriminating  and  enlightened  application  of  it  in  future ; 
and  have  ultimately  led  to  the  discovery  of  those  compre- 
hensive Laws  of  the  Animal  Economy,  which,  by  recon- 
ciling apparent  anomalies  with  the  consistency  ancl 
harmony  of  one  grand  design,  open,  at  every  successive 
step  of  our  progress,  more  enlarged  and  pleasing  views  of 
the  beneficent  wisdom  of  Nature. 

This  speculation  might  be  carried  farther,  by  extending 
it  to  the  various  analogies  which  exist  between  the  Animal 
and  the  Vegetable  kingdoms,  contrasted  with  those  cha- 
racteristical  peculiarities  by  which  they  are  respectively 
adapted  to  the  purposes  for  which  they  are  destined.  It 
is,  however,  of  more  consequence,  on  the  present  occasion, 
to  turn  our  attention  to  the  analogies  observable  among 
many  of  the  physical  processes  by  which  different  effects 
are  accomplished,  or  different  phenomena  produced,  in 
the  system  of  inanimate  and  unorganized  matter.  Of  the 
existence  of  such  analogies  a  satisfactory  proof  may  be 
derived,  from  the  acknowledged  tendency  of  philosophi- 
cal habits  and  scientific  pursuits,  to  familiarize  the  mind 
with  the  order  of  nature,  and  to  improve  its  penetration  in 
anticipating  future  discoveries.  A  man  conversant  with 
physics  and  chemistry  is  much  more  likely  than  a  stranger 
to  these  studies  to  form  probable  conjectures  concerning 
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those  laws  of  natare  whicb  stQI  remain  to  be  exaniHii 
There  b  a  certain  character  or  stjfh  (if  I  may  mum  the  i 
expression)  in  the  operations  of  DiFine  Wisd6m  bomo 
thing  which  everywhere  announces,  amidst  an  inlinits 
▼arietj  of  detail,  an  inimitable  onitj  and  hannonj  tf 
design ;  and  in  the  perception  of  which  phUosapkieti 
9agacUg  and  .gmiuB  seem  chiefly  to  consist.  It  b  tins 
which  bestows  a  value  so  inestimable  on  the  Queries  of 
Newtcm.* 


This  view  of  the  numberless  analogies  displayed  in  that 
part  of  the  'Universe  which  falls  under  our  immediate 
notice,  becomes  more  particularly  impressive,  when  it  is 
considered,  that  the  same  unity  of  design  may  be  die* 
tinctly  traced,  as  far  as  the  physical  researches  of  astiOBO* 
mers  have  extended.  In  the  knowledge  of  this  fact,  we 
possess  important  moral  lights,  for  which  we  are  entirely 


•  How Tery  deeply  Newtoifi  mind  was  linpteMed  with  flioae  fdeaief 
aaslogy  which  I  luiTe  here  Tentared  to  ascribe  to  him,  iqppem  from  hit 
own  word*.  ^Have  aot  the  small  particles  of  bodies  certain  powen,  Thw 
toes,  or  forces,  by  which  they  act  at  a  distance,  not  only  upon  the  rays  sf 
li^t  Ibr  reSecting,  refracting,  and  inflecting  them,  bnt  also  upon  cut 
miother,  for  prodncing  a  great  part  of  the  phenomena  of  nature  ?  For  it  to 
weQ  linown  that  bodies  act  one  upon  another,  by  the  attractions  of  gra?ity, 
magnetism,  and  electricity ;  mtd  tku^  inttane^i  skow  tkt  tenor  and  eoarw 
wfnaiwM^  and  mdkM  tf  moi  improbabie  hui  thai  iUf  maff  he  «or»  aiirm' 
Hee  powen  than  fAsM.  For  nature  ie  rerff  eonmrnoMl  and  eonfinmabU  It 
kereeif"    See  the  Slst  Query,  at  the  end  of  hto  Optics. 

In  a  snbseqnent  part  of  thto  Qnery,  he  recors  to  the  same  priadfle. 
M  And  thns  2Vol«rt  wiU  be  verp  conformable  to  kereetf  and  rtrp  ifsiplij 
performing  all  the  great  motions  of  the  heavenly  bodies  by  the  attractioa 
•f  grarity,  which  intercedes  those  bodies ;  and  almost  all  the  m^U  ones  of 
their  particles,  by  some  other  attractive  and  repelling  powers,  which  inters 
cede  the  particles.*' 
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indebted  to  the  Newtonian  school ;  the  univeraal  creed  of 
antiquity  having  assumed  as  a  principle,  that  the  celestial 
phenomena  are,  in  their  nature  and  laws,  essentially  differ- 
ent from  the  terrestrial*  The  Persian  Magi,  indeed,  are 
said  to  have  laid  down  as  one  of  their  maxims, — TVfiTmin 
tifM  r«  «f«^  r«/(  jMir«^ ;— but  that  no  maxim  could  stand  in 
more  direct  opposition  to  the  tenets  of  the  Greciain  philo* 
sophers,  appears  suflSciently  from  the  general  strain  of 
their  physical  and  astronomical  theories.  The  modem 
discoveries  have  shown,  with  demonstrative  evidence, 
how  widely,  in  this  fundamental  assumption,  these  philo- 
sophers erred  from  the  truth;  and, ^ttdeed,  it  was  a 
conjecture  a  priori^  originating  in  some^fegree  of  scepti- 
cism with  respect  to  it,  that  led  the  way  to  the  doctrine 
of  gravitation.  Every  subsequent  step  which  has  been 
gained  in  astronomical  science  has  tended  more  and  more 
to  illustrate  the  sagacity  of  those  views  by  which  Newton 
was  guided  to  this  fortunate  anticipation  of  the  truth ;  as 
well  as  to  confirm,  upon  a  scale  which  continually  grows 
in  its  magnitude,  the  justness  of  that  magnificent  concep- 
tion of  uniform  design,  which  emboldened  him  to  connect 
the  physics  of  the  Earth  with  the  hitherto  unexplored 
mysteries  of  the  Heavens. 

Instructive  and  interesting,  however,  as  these  physical 
speculations  may  be,  it  is  still  more  pleasing  to  trace  the 
uniformity  of  design  which  is  displayed  in  the  economy  of 
sensitive  beings ;  to  compare  the  arts  of  human  life  with 
the  instincts  of  the  brutes,  and  the  instincts  of  the  different 
tribes  of  brutes  with  each  other ;  and  to  remark,  amidst 
the  astonishing  variety  of  means  which  are  employed  to 
accomplish  the  same  ends,  a  certain  analogy  characterize 
them  aD  ;-*-or  to  observe,  in  the  minds  of  different  indivi- 
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dnalflof  onr  own  specieB,  the  workings  of  the  same  dlecticMf 
and  paisbna,  manifeBting,  among  men  of  oTerj  age  and  eff 
every  countrj,  the  kindred  featorea  of  hnmanitj.  It  U 
thii  which  gives  the  charm  to  what  we  call  Naiure  in  epic 
and  dramatic  compoaition,-— when  the  poet  speaks  a  lan- 
guage **  to  which  every  heart  is  an  echo/'  and  which» 
amidst  the  msnifold  effects  of  education  and  fashwn,  in 
modify  mg  and  disguning  the  principles  of  our  conatitntioii, 
reminds  aD  the  varions  classes  of  readers  or  of  apectaton, 
of  the  existence  of  those  moral  ties  which  unite  them  to 
each  other^  and  to  their  common  parent.* 

Nor  is  it  only  in  the  material  and  moral  worlds,  when 
considered  as  separate  and  independent  systems,  that 
this  unity  of  design  is  perceptible.  They  mutually  bear 
to  each  other  numberless  telaHanB^  which  are  more.pai^ 
ticnlarly  remarkable,  when  we  consider  both,  in  their  cam- 
bined  tendencies  with  respect  to  human  happiness  and 
improvement.  There  is  also  a  more  general  analogy, 
which  these  two  grand  departments  of  nature  exhibit,  in 
the  laws  by  which  their  phenomena  are  regulated,  and  a 
consequent  analogy  between  the  methods  of  investif^ 
tion  peculiarly  applicable  to  each.  I  have  already  repeat* 
ediy  taken  notice  of  the  erroneous  conclusions  to  which 
we  are  liable,  when  we  reason  directly  from  the  one  to 
the  other ;  or  substitute  the  fanciful  analogies  between 
them,  which  language  occasionally  suggests,  as  a  philoso- 
phical explanation  of  the  phenomena  of  either.  Bnt  it 
dbes  not  follow  from  this,  that  there  is  rio  analogy  between 
the  rules  of  inquiry,  according  to  which  they  are  to  be 
studied.     On  the  contrary,  it  is  from  the  principles  of 

•  OatUnei  of  Moral  PhUoMphy,  pp.  198, 199. 3d  Edit. 
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indactive  philosophising,  which  are  applicable  to  both  in 
common,  that  we  infer  the  necessity  dF  resting  oar  con* 
elusions  in  each,  upon  its  own  appropriate  phenomena. 

I  shall  only  add>  to  what  has  been  now  stated  on  the 
head  of  analogy,  that  the  numberless  references  and  de- 
pendencies between  the  material  and  the  moral  worlds, 
exhibited  within  the  narrow  sphere  of  our  observation  on 
this' globe,  encourage  and  even  authorize  us  to  conclude^ 
that  they  both  form  parts  of  one  and  the  same  plan  ;— a 
conclusion  congenial  to  the  best  and  noblest  principles  of 
our  nature,   and   which  all  the  discoveries  of  genuine 
science  unite  in  confirming.     Nothing,  indeed,  could  be 
more  inconsistent  with  that  irresistible  disposition  which 
prompts  every  philosophical  inquirer  to  argue   from  the 
known  to  the  unknown,  than  to  suppose  that,  while  all  the 
different  bodies  which  compose  the  material  universe  are 
manifesfly  related  to  each  other,  as  parts  of  a  connected 
wholcy  the  moral  events  which  happen  on  our  planet  are 
quite  insulated  ;  and  that  the  rational  beings  who  inhabit 
it,  and  for  whom  we  may  reasonably  presume  it   was  . 
brought  into  existence,  have  no  relation  whatever  to  other 
intelligent  and  moral  natures.     The  presumption  unques- 
tionably is,  that  there  is  one  great  moral  aystem^  corres- 
ponding to  the  material  system :  and  that  the  connexions 
which  we  at  present  trace  so  distinctly  among  the  sensible 
objects  composing  the  one,  are  exhibited  as  so  many  inti- 
mations of  some  vast  scheme,  comprehending  all  the  in- 
telligent beings  who  compose  the  other.    In  this  argument, 
as  well  as  in  numberless  others,   which  analogy  suggests 
in  favour  of  our  future  prospects,  the  evidence  is  precise- 
ly of  the  same  sort  with  that  which  first  encouraged  New- 
ton to  extend  his  physical  speculations  beyond  the  limits  of 

3  A 
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the  Earth.  The  sole  difference  is,  (hat  he  had  an  opportuni- 
ty of  verifying  Ibe  results  of  his  conjectures  by  an  appeal  to 
sensible  facts :  but  this  accidental  circumstance  (althou^ 
it  certainly  affords  peculiar  satisfaction  and  conrictioo  to 
the  astronomer's  mind)  does  not  affect  the  grounds  on  which 
the  conjecture  was  originally  formed,  and  only  furnishes 
an  experimental  proof  of  the  justness  of  the  principles  oa 
which  it  proceeded.  Were  it  not,  however^  for  the  palpa- 
ble confirmation  thus  obtained  of  the  Theory  of  Gravity, 
it  would  be  difficult  to  vindicate  against  the  charge  of  pre- 
sumption, the  mathematical  accuracy  with  which  the 
Newtonians  pretend  to  compute  the  motions,  distances, 
and  magnitudes  of  worlds,  apparently  so  far  removed 
beyond  the  examination  of  our  faculties."^ 

*  <*  I  know  no  anthor  (Myi  Dr.  Reid)  who  has  mmAe  a  more  jaat  ai  a 
more  ha|ipy  use  of  analogical  reasoning:,  than  Bishop  Butler,  in  his  inah 
gy  of  Religion,  Natural  and  Revealed,  to  the  Constitution  and  Conne  of 
Nature.  lu  that  excellent  work,  the  author  does  not  ground  any  of  the 
truths  of  rcllcrion  upon  Analogy,  as  their  proper  evidence  Hconlynudrei 
use  of  Analogy  to  answer  objections  against  them.  When  ofc^jcciiow  are 
Blade  agttiust  the  truths  of  religion,  which  may  be  made  with  eqiud  atreagtk 
against  what  we  know  to  be  true  in  the  course  ot*  nature,  such  ot^ectioDS 
can  have  no  weight."^  (EsHays  on  the  Intell.  Poweni,  p.  54.) 

To  the  same  purpose  it  is  obi^rvcd  by  Dr.  Campbell,  that  ^  analogical 
evidence  is  generally  more  snccessful  in  silencing  objections  than  in  evio- 
ring  truth.  Though  it  rarely  refutes,  it  frequently  repels  refutation  3  like 
(We  weapons  whicli,  though  they  cannot  kill  the  enemy,  wiU  ward  his 
blows."     (Phil,  of  Rhet.  Vol.  I.  p.  145.) 

This  estimate  of  the  force  of  analogical  reasoning,  considered  as  a  wea- 
pon of  controversy,  is  discriminating  and  judicious.  Hie  occasion  on  which 
the  logician  wields  it  to  the  best  advantage  is,  undoubtedly,  in  repeUiig  the 
objections  of  an  adversary.  But  after  the  foregoing  observations,  I  may  be 
permitted  to  express  my  doubts,  whether  both  of  these  ingenious  writers 
have  not  somewhat  underrated  the  importance  of  analogy  as  a  medium  of 
proof,  and  as  a  source  of  new  information. — I  acknowledge,  at  the 
time,  that  between  the  positirc  and  the  ncgatiTC  appllcatioBs  of  this 
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The  foregoing  observ&tioDS  have  a  close  connexion 
with  gome  reasonings  hereafter  to  be  offered  in  defence  of 
the  doctrine  of  final  causes.  They  also  throw  additional 
light  on  what  was  remarked  in  a  former  chapter  concern- 
ing the  unity  oftruih  : — a  most  important  fact  in  the  the- 
ory of  the  human  mind,  and  a  fact  which  must  strike  every 
candid  inquirer  with  increasing  evidence,  in  proportion  to 
the  progress  which  he  makes  in  the  inttrprtiaiion  of  Nature. 
Hence  the  effect  of  philosophical  habits  in  animating  the 
curiosity,  and  in  guiding  the  inventive  powers ;  and  hence 
the  growing  confidence  which  they  inspire  in  the  ever-con- 
sistent and  harmonious  conclusions  of  inducUve  science. 
It  is  chiefly  (as  Bacon  has  observed)  from  partial  and  de- 
sultory researches  that  scepticism  arises ;  not  only  as  such 
researches  suggest  doubts  which  a  more  enlarged  acquaint- 
ance with  the  universe  would  dispel,  bnt  as  they  with- 
draw the  attention  from  those  comprehensive  views  which 
combine  into  a  symmetrical  fabric — all  whose  parts  mutu- 
ally lend  to  each  other  support  and  stability — the  most 
remote,  and  seemingly  the  most  unconnected  discoveries. 
<'  Etenim  symmetria  scieniiHf  singftlis  scilicet  partibus 
se  invicem  sustinentibus^  est,  et  esse  debet,  vera  atque 
expedita  ratio  refellendi  objectiones  minorum  gentium: 
Contra,  si  singula  axiomata,  tanquam  bacnios  fascis  seor- 
sim  extrahas,  facile  erit  ea  infirmare,  et  pro  libito,  aut  flec- 
tere  aut  frangere*    Num  non  in  aula  spatiosa  consultius 

ot  evidence,  there  it  an  eisential  difference.  When  employed  to  refute  an 
ol^lectioD,  it  may  often  fVumiih  an  argfument  irresistibly  and  unanswerably 
convincing :  when  employed  as  a  medium  of  proof,  it  can  never  authorixe 
more  than  a  probable  conjecture,  inviting  and  encouraging  farther  ezamins- 
tkm.  In  some  instances,  however,  the  probability  resulting  firom  a  concui^ 
rence  of  different  analogies  may  rise  so  high,  as  to  produce  an  effect  on  the 
belief  scarcely  distiDgnlsliable  fron  moral  certainty. 


-t  - 
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(bret,  uDum  accendere  cereum^  aut  lycfanuchnm  auspeB- 
dere,  variifi  luminibas  iDstnictuin,  quo  omnia  aimul  periv- 
trentury  quam  in  singnlos  angulos  quaquaveraua 
circumferrt;  lucernain  V^^ 


II. 


tfse  and  Abuse  of  Hjfpotheses  in  Philosopkical  Inquirieg* 
Difference  between  Gratuitous  Hypotheses^  and  Hum 
which  are  supported  by  presumptions  suggested  by 
Analogy • — Indirect  Evidence  which  a  Hypothesis  maji 
derive  from  its  agreement  with  the  Phenomena.*^ 
Cautions  against  extending  some  of  these  conclusums 
to  the  Philosophy  of  the  Human  Mind. 

As  some  of  the  reasonings  in  the  former  part  of  this 
Section  may,  at  first  sight,  appear  more  favourable  to  the 
use  of  Hypotheses  than  is  consistent  with  the  severe  rules 
of  the  Inductive  Logic,  it  may  not  be  superfluous  to 
guard  against  any  such  misapprehensions  of  my  meaning, 
by  subjoining  a  feiv  miscellaneous  remarks  and  illustra- 
tions. 

The  indiscriminate  zeal  against  hypotheses,  so  generally 
avowed  at  present  by  the  professed  followers  of  Bacon, 
has  been  much  encouraged  by  (he  strong  and  decided 
terms  in  which,  on  various  occasions,  they  are  reproba- 

*  Dc  Augment.  Scient.  Lib.  i. 
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ted  by  Newton,'*'  But  the  language  of  this  great  man, 
when  he  happens  to  touch  upon  logical  questions,  must 
not  always  be  too  literally  interpreted.  It  must  be  quali- 
fied and  limited,  so  as  to  accord  with  the  exemplifications 
which  he  himself  has  given  of  his  general  rules.  Of  the 
truth  of  this  remark,  the  passages  now  alluded  to  afibrd  a 
satisfactory  proof;  for,  while  they  are  expressed  in  the 
most  unconditional  and  absolute  terms,  so  many  excep- 
tions to  them  occur  in  his  own  writings,  as  to  authorize 
the  conclusion,  that  he  expected  his  readers  would  of 
themselves  be  able  to  supply  the  obvious  and  necessary 
comments.     It  is  probable  that,  in  these  passages,  he  had 

m 

more  particularly  in. his  eye  the  Vortices  of  Des  Cartes. 

**  The  votaries  of  hypotheses  (says  Dr.  Reid)  have 
often  been  challenged  to  show  one  useful  discovery  in  the 
works  of  nature  that  was  ever  made  in  that  way.^'f  In 
reply  to  this  challenge,  it  is  sufficient,  on  the  present 
occasion,  to  mention  the  theory  of  Gravitation,  and  the 


*  ^  Hypotheses  non  fingo.  Quicquid  enim  ex  phenomenis  non  dedacitnr 
hypothesis  Tocanda  est,  ct  hypotheses,  seu  raetaphysicsp,  sen  physicsp,  sen 
qnalitatum  occultarum,  sen  mechanicse,  in  philosophia  ezperimentali  locam 
non  hahent.    See  the  g^eral  Scholium  at  the  end  of  the  i*rineipia, 

t  Essays  on  the  Intellectual  Powers  of  Man,  p.  88. 4to  Edit.  In  another 
part  of  the  same  volnme,  the  following  assertion  occurs.  <'Of  all  th« 
discoTeries  that  have  been  made  concerning  the  inward  structure  of  the 
human  body,  never  one  was  made  by  conjecture. — ^Thc  same  thing  may 
be  said,  with  Justice,  of  every  other  part  of  the  works  of  God,  wherein 
any  real  discovery  has  been  made.  Such  discoveries  have  always  been 
made  by  patient  observation,  by  accurate  experiments,  or  by  conclusions 
drawn  by  strict  reasoning  from  observations  and  experiments ;  and  such 
&coveries  have  always  tended  to  refute,  but  not  to  confirm,  the  theories 
and  hypotheses  which  ingenious  men  had  invented."    Ibid.  p.  49. 


390         ELEMENTS  OP  THE  PHILOSOPHY    [CHAP.  ir. 

Copernican  ajstem.'*^  Of  Ihe  former  we  have  the  teiti- 
mony  of  Dr.  Pemberton,  that  it  took  its  first  rise  from  a 
conjecture  ^  hypothesis  suggested  by  analogy;  nor 
indeed  could  it  be  considered  in  any  other  light,  till  tfait 
period  in  Newton's  life,  when,  by  a  calculation  founded  oi 
the  accurate  measurement  of  the  earth  by  Picard,  ke 
evinced  the  coincidence  between  the  law  which  regulates 
the  fall  of  heavy  bodies,  and  the  power  which  retains  iht 
Moon  in  her  orbit.  The  Copernican  system,  however, 
furnishes  a  case  still  stronger,  and  still  more  directly  appli- 
cable to  our  purpose  ;  inasmuch  as  the  only  evidence 
which  the  author  was  able  to  offer  in  its  favour,  was  A^ 
advantage  which  it  possessed  over  every  other  hypothe- 
si9,  in  explaining,  with  simplicity  and  beauty,  all  the 
phenomena  of  the  heavens.  In  the  mind  of  Copernicui, 
therefore,  this  system  was  nothing  more  than  a  hypo* 
thesis ; — but  it  was  a  hypothesis  conformable  to  the  iiii- 
versal  analogy  of  nature,  always  accomplishing  her  endi 
by  the  simplest  means.  ^'  C'est  pour  la  simpliciie  (sayi 
Bailly)  que  Copernic  replaca  le  soleil  au  centre  du  monde; 
c'est  pour  elle  que  Kepler  va  detruire  tons  les  epicyclcf 
que  Copernic  avoit  laisses  subsister :  peu  de  principei, 
do  grands  moyens  en  petit  nombre,  des  phenom^nea 
infinis  et  varies,  voila  le  tableau  de  Tunivers.^f 


♦  See  Note  (R.) 

t  Ilistoire  dc  IW^tronomic  Moderuc,  Tome  II.  p.  3. 

From  this  anticipation  of  8imi>licity  in  the  laws  of  nature,  (a  logical 
principle  not  less  universally  reco^ni/cHl  among  ancient  than  among- moderi 
philosophers,)  Bailly  has  drawn  an  arirumont  in  support  of  his  favoiaite 
hypotheein  concorniug  1i«r-  ori<rin  of  the  sciences.  His  words  are  tbcM| 
"La  simplicity  nV-^t  |».'\:;  o-st?nliellemcnt  un  princijK»,  un  axi6nie,  c*citb 
r6!»u!lal  iks  tnivar.x  ;  ec  n'cst  pas  unc  Mi*  dc  reufauce  da  mondf^  ^ 


stor;  nr»]         op  the  human  mind.  391 

According  to  this  view  of  the  subject,  the  confidence 
which  we  repose  in  Analogy  rests  ultimately  on  the  evi- 
dence of  Experience ;  and  hence,  an  additional  argument 
in  favour  of  the  former  method  of  investigation,  when 
cautiously  followed  ;  as  well  as.  an  additional  proof  of  the 
imperceptible  shades  by  which  Experience  and  Analogy 
run  into  each  othen 


■I^nrtieDt  i,  la  maturity  des  hommes^  c*est  la  plus  grande  des  v^ritds  que 
robsenration  constante  arrache  H  nDuaion.des  effets :  ce  ne  peat-t'tre  qu^un 
resCe  de'  la  science  primitlTe.  Loraqne  cbez  an  people,  possesseur  d*mi^ 
•nytiiologie  conpliqn^e,  et  qvl  n*a  d*aatre  physiqne  que  oi^  fkblea,  lea 
jphiloapphe^  Tonlant  r^dnire  la  nature  4  on  tenl  principe,  annonceront  qne 
Tean  est  la  source  de  toutes  cboses,  ou  le  fca  Tag^nt  unlTerscl,  nous  dirons 
^  ces  philosophes :  vous  parlez  tune  lang^c  que  n^est  pas  la  vdtre ;  vous  avez 
adsi  par  un  instinct  philosophiqne  ces  v^rit^  au-dessns  de  TOtre  si^le,  dc 
Totre  nation,  et  de  vons-m^mes;  c*est  la  sagesse  des  anciens  qui  vous  a  M 
tranamiie  par  tradition,^  &c.  &c.  &c. — Ibid.  p.  4. 

(To  tbe  general  remark  wbich  introduces  this  passage,  I  readily  subscribe. 
The  confidence  with  which  i^ilosophers  anticipate  the  simplicity  of  Nature^a 
laws,  is  unquestionably  the  result  of  experience,  and  of  experience  alone; 
wo4  implies  a  far  more  eztemdve  knowledge  of  her  operatioasthan  can  be 
«Kpected  firom  the  uninformed  midtitude.  The  inference,  however,  deduced 
firom  this,  by  the  ingenious  and  eloquent,  but  sometimes  too  fanciful  histo- 
rian, is  not  a  little  precipitate.  The  passion  for  excessive  simplification, 
so  remarkably  exemplified  in  the  physical  systems  of  the  Greeks,  seems  to 
be  Bufliciently  accounted  for  by  their  scanty  stock  of  facts,  combined  with 
that  ambition  to  explain  every  thing  from  the  smallest  possible  number  of 
data,  which,  in  all  ages  of  the  world,  has  been  one  of  the  most  common 
infirmities  of  genius.  On  the  other  hand,  the  principle  in  question,  when 
stated  in  the  form  of  a  proposition,  is  of  so  abstract  and  metaphysical  a 
nature,  that  it  is  highly  improbable  it  should  have  survived  the  shock  of 
revolutions  which  had  proved  &tal  totiie  memory  of  particular  discoveries. 
The  arts,  it  has  been  frequently  observed,  are  more  easily  transmitted 
by  mere  tradition,  from  one  generation  to  another,  than  the  speculative 
sciences ;  and,  for  a  similar  reason,  physical  systems  are  far  less  likely  to 
"Mk  into  oblivion,  than  abstract  maxims,  which  have  no  immediate  refer- 
eaoe  to  objects  of  tenie,  or  to  the  ordinary  coiicems  of  life. 
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Nor  is  the  utility  of  hypothetical  theories  confined  to 
those  ca^es  in  which  they  have  been  confirmed  by  anbie^ 
quent  researches :  it  may  be  equally  great,  where  they 
have  completely  disappointed  the  expectations  of  thdr 
authors.  Nothing,  I  think,  can  be  juster  than  Hartley'i 
remark,  that  any  hypothesis,  which  possesses  a  sufficient 
degree  of  plausibility  to  account  for  a  number  of  facts, 
helps  us  to  digest  these  facts  in  proper  order,  to  bring 
new  ones  to  light,  and  to  make  .experimeK/a  crucis  focthe 
sake  of  future  inquirers."'*^'  Indeed,  it  has  probably  bees 
in  this  way  that  most  discoveries  have  been  made ;  fiir 
although  a  knowledge  of  facts  must  be  primr  to  the  fornit* 
tionof  a  legitimate  theory ;  yet  a  hypothetical  theory  ■ 
generally  the  best  guide  to  the  knowledge  of  connected 
and  of  useful  facts. 

The  first  conception  of  a  hypothetical  theory,  it  must 
always  be  remembered,  (if  the  theory  possesses  any  plan- 
sibility  whatever)  presupposes  a  general  acquaintance 
with  the  phenomena  which  it  aims  to  account  for ;  and  it 
is  by  reasoning  synthetically  from  the  hypothesis,  and 
comparing  the  deductions  with  observation  and  experi- 
ment, that  the  cautious  inquirer  is  gradually  led,  either  to 
correct  it  in  such  a  manner  as  to  reconcile  it  with  facts,  or 
finally  to  abandon  it  as  an  unfounded  conjecture.  Even 
in  this  latter  case,  an  approach  is  made  to  the  truth  in  the 
way  of  exclusion  ;  while,  at  the  same  time,  an  accession  13 
gained  to  that  class  of  associated  and  kindred  phenomena, 
which  it  is  his  object  to  trace  to  their  parent  stock*! 


*  ObscrvaiioiiK  ou  IVran,  Chup.  i.  Prop.  ▼. 

t  Illud  interim  luonemus ;  ut  nctno  animo  concidat,  aut  qnasi  confon- 
(Tatur,  €1  expcTiineuta,  quibus  incumbit,  expcctationi  milD  Hon  respondent 


/ 
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Id  thus  apologizing  for  the  use  of  hjpotheses,  I  only 
repeat  in  a  different  form  the  precepts  of  Bacon,  and  the 
comments  of  some  of  his   most  enlightened  followers. 
^^  The  prejudice  against  hypotheses  which  many  people 
entertain,  (says  the  late  Dr.  Oregory)  is  founded  on  the 
equivocal  signification  of  a  word.  It  is  commonly  confound- 
ed with  theory  : — ^but  a  hypothesis  properly  means  the' 
supposition  of  a  principle,  of  whose  existence  there  Is  do 
proof   from  experience,   but    which  may   be  rendered 
more  or  less  probable  by  facts   which  are  neither  nu- 
merous   enough,   nor   adequate   to    infer  its  existence. 
fV^hen   such  hypotheses   are   proposed  in   the   modest 
and  diffident  manner  that  becomes  mere  suppositions  or 
conjectures,  they  are  not  only  harmless,  but  eyen  neces- 
sary for  establishing  a  just  theory.     They  are  the  first 
rudiments  or    anticipations   of  Principles.      Without 
these,  there  could  not  be  useful  observation,  nor  experi- 
ment, nor  arrangement,  because  there  could  be  no  motive 
or  principle  in  the  mind  to  form  them.     Hypotheses  then 
only  become  dangerous  and  censurable,  when  they  are 
imposed  on  us  for  just  principles  ;  because,  in  that  case, 
they  put  a  stop  to  further  inquiry,  by  leading  the  mind  to 
acquiesce   in   principles  which  may  as  probably  be  ill 
as  well  founded.'** 

Another  eminent  writer  has  apologized  very  ingeniously, 
and  I  think  very  philosophically,  for  the  hypotheses  and 

Ctenim  quod  succedit,  ma^s  complaceat ;  at  quod  non  snccedit,  aaepenn- 
mero  non  minus  iuformat.  Atque  illud  semper  inanimo  tenendum,  erperi- 
luenta  lucifera  etiam  adhuc  magis,  quam  frnctifera  ambienda  esse.  Atque 
dc  literata  erperientia  h^rc  dicta  sint ',  quae  iOfjaciias  potius  est,  et  odorfttio 
quKdam  Tenatica,  quam  scientia.^^  De  Au^m.  Scicot.  Lib.  t.  Cap.  li. 
*  Lectures  o&  the  Duties  and  tl^e  Qualifications  of  a  Physiciaa. 

3  B 
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conjectures  which  are  occasionally  to  be  found  in  his  owb 
works.  The  author  I  mean  is  Dr.  Stephen  Hales,  who,  ia 
the  preface  to  the  second  volume  of  his  Vegetable  Statics, 
has  expressed  himself  thus  : 

*^  In  natural  philosophy  we  cannot  depend  on  any  mere 
speculations  of  the  mind ;  we  can  only  reason  with  any 
tolerable  certainty  from  proper  data,  such  as  arise  from  the 
united  testimony  of  many  good  and  credible  experiments. 

^'Yet  it  seems  not  unreasonable,  on  the  other  hand, 
though  not  far  to  indulge,  to  carry  our  reasonings  a  littk 
farther  than  the  plain  evidence  of  experiments  will  warrant; 
for  since  at  the  utmost  boundaries  of  those  things  which 
we  clearly  know,  a  kind  of  twilight  is  cast  on  the  adjoining 
borders  of  Terra  Incognita^  it  seems  reasonable,  in  some 
degree,  to  indulge  conjecture  there;  otherwise  we  should 
make  but  very  slow  advances,  either  by  experiments  or 
reasoning.  For  new  experiments  and  discoveries  usually 
owe  their  first  rise  only  to  lucky  guesses  and  probable 
conjectures ;  and  even  disappointments  in  these  conjec- 
tures often  lead  to  the  things  sought  for." 

To  these  quotations  I  shall  add  two  short  extracts 
from  Dr.  Hooke,  (Ihe  contemporary,  or  rather  the  prede- 
cessor of  Newton,)  whose  acute  and  original  remarks  on 
this  subject  reflect  the  greater  credit  on  his  talents,  that 
they  were  published  at  a  period,  when  the  learned  body 
of  which  he  was  90  illustrious  an  ornament,  seem  plainly 
to  have  been  more  disposed  to  follow  the  letter  of  some 
detached  sentences,  than  to  imbibe  the  general  spirit  of 
Bacon's  logic. 


v^ 


.»* 
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*^  There  may  be  use  of  method  in  the  collecting  of 
siaterials,  as  well  as  in  the  employment  of  them ;  for  there 
ought  to  be  some  end  and  aim ;  some  predesigned 
module  and  theory ;  some  purpose  in  our  experiments. 
And  though  this  Society  have  hitherto  seemed  to  avoid 
and  prohibit  preconceived  theories  and  deductions  from 
particular  and  seemingly  accidental  experiments ;  yet  I 
humbly  conceive,  that  such,  if  knowingly  and  judiciously 
made,  are  matters  of  the  greatest  importance  ;  as  giving  a 
characteristic  of  the  aim,  use,  and  signification  thereof; 
and  without  which  many,  and  possibly  the  most  consider- 
able particulars,  are  passed  over  without  regard  and 
•bservation.^ 

*'  Where  the  data  on  which  our  ratiocinations  are 
founded  are  uncertain  and  only  conjectural,  the  conclu- 
sions or  deductions  therefrom  can  at  best  be  no  other  than 
probable,  but  still  they  become  more  and  more  probable, 
as  the  consequences  deduced  from  them  appear,  upon 
examinations  by  trials  and  designed  observations,  to  be 
confirmed  by  fact  or  effect.  So  that  the  effect  is  that 
which  consummates  the  demonstration  of  the  invention ; 
and  the  theory  is  only  an  assistant  to  direct  such  an 
inquisition,  as  may  procure  the  demonstration  of  its 
existence  or  nonexistence."! 

As  an  illustration  of  this  last  remark,  Hooke  mentions 
bis  anticipation  of  Jupiter's  motion  upon  his  axis,  long 
before  he  was  able,  by  means  of  a  good  tellescope,  to 
ascertain  the  fact.     A  much  more  remarkable  instance, 

*  Hooke*8  Poethumous  Works,  p.  280. 
t  Ibid.  p.  587.    For  another  extract  from  the  saaie  work,  See  Note  (S.) 
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however,  of  bis  philoBopbical  sagacity  occurs  in  his  anlici- 
pation  of  that  theory  of  the  planetary  motions^  which, 
soon  after,  was  to  present  itself,  with  increased  and  at 
length  demonstrative  evidence,  to  a  still  more  invtative 
and  powerful  mind.  This  conjecture  (which  I  shall  state 
in  his  own  words)  afibrds,  of  itself,  a  decisive  reply  to 
the  undistinguishing  censures  which  have  so  often  bees 
bestowed  on  tthe  presumptuous  vanity  of  attempting,  by 
means  of  hypotheses,  to  penetrate  into  the  secrets  of 
nature. 

<<  I  will  explain  (says  Hooke,  in  a  communication  to 
(he  Royal  Society  in,  1666)  a  system  of  the  world  veiy 
different  from  any  yet  received.     It  is  founded  on  the 

three  following  positions. 

r 

"  1.  That  all  the  heavenly  bodies  have  not  only  a  gravi- 
tation of  their  parts  to  their  own  proper  centre,  but  thtt 
they  also  mutually  attract  each  other  within  their  spheres 
of  action. 

"2.  That  all  bodies  having  a  simple  motion,  will  cod- 
timie  to  move  in  a  straight  line,  unless  continually  deflect- 
ed from  it  by  some  extraneous  force,  causing  them  to 
describe  a  circle,  an  ellipse,  or  some  other  curve. 

"  3.  That  this  attraction  is  so  much  the  greater  as  the 
bodies  arc  nearer.  As  to  the  proporfion  in  which  those 
forces  diminish  by  an  increase  of  distance,  I  own  I  hare 
not  discovered  if,  although  I  have  made  some  cxperimcnti 
to  this  purpose.  I  leave  this  to  others,  who  have  time 
and  knowledge  sufficient  for  the  tajsk." 


V 


*- 
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The  argument  in  favour  of  Hypotheses  might  be  push- 
ed much  farther,  by  considering  the  tentative  or  hj/pothe- 
ileal  steps  by  which  the  most  cautious  philosophers  are 
often  under  the  necessity  of  proceediog,  in  conducting 
inquiries  strictly  experimental.     These  cannot  be  better 
described  than  in  the'  words  of  Boscovich,  the  slightest  of 
whose  logical  hints  are  entitled  to  peculiar  attention. — 
*<In   some  instances,    observations   and  experiments  at 
once  reveal  to  us  all  that  we  wish  to  know.     In  other 
cases,  we  avail  ourselves  of  the  aid  of  hypotheses  ; — by 
which  wordf  however^  is  to  be  understoody  not  fictions  al- 
together arbitrary^  bat  suppositions  conformable  to  expe- 
rience or  to  analogy.     By  means  of  these,  we  are  enabled 
to  supply  the  defects  of  our  data^  and  to  conjecture   or 
divine  the  path  to  truth ;  always  ready  to   abandon  our 
hypothesis,  when  found  to  involve  consequences  iuconsis- 
tent  with  fact.     And  indeed,  in  most  cases,   I   conceive 
this  to  be  the  method  best  adapted  to  physics ;  a  science 
in  which  the  procedure  of  the  inquirer  may  be  compared 
to  that  of  a  person  attempting  to  decipher  a  letter  writ- 
ten in  a  secret  character  ;  and  in  which,  legitimate  theories . 
are  generally  the  slow  result  of  disappointed  essays,  and 
of  errors  which  have  led  the  way  to  their  own  detec* 
tion/'* 

•  De  Solis  ac  Lane  Defectibns.  Lond.  1760.  pp.  211,  212.  (For  the  con- 
tinuation  of  the  above  passage.  See  Note  (T.) 

Many  remarks  to  the  same  purpose  may  be  found  in  Bacon.  The  fol- 
lowing happen  at  present  to  occur  to  my  memory. 

*^  Deo  (/ormantm  inditori  et  opifici)  et  fortasse  angelis  competit,  format 
per  affirmationem  immediate  nosse,  atque  ab  initio  contemplationis.  Sed 
certe  supra  homincm  est  5  cui  tantum  conceditur,  proccdcre  primo  per  nc/jra- 
iiroMj  et  postremo  loco  desinerc  in  qffirmatirasj  post  omnimodam  cxclusio- 

nem Post  r<*j«c//oitemet  ercZv^toimji  debitis  modis'factam, 

wcniido  loco  (tanquam  in  fundo)  manebit  (abeuntibus  in  fumum  opinionibuB 


V 
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Nor  18  it  solelj  bj  the  erroneous  results  of  his  no* 
hypotheses,  that  the  philosopher  is  assisted  in  the  inyet- 
ligation  of  truth.  Similar  lights  are  often  to  be  collected 
from  the  errors  of  his  predecessors ;  and  hence  it  is,  thit 
accurate  histories  of  the  different  sciences  may  justly  be 
ranked  among  the  most  effectual  means  of  acceleratinf 
their  future  advancement.  It  was  from  a  review  of  tin 
endless  and  hopeless  wanderings  of  preceding  inquirerSi 
that  Bacon  inferred  the  necessity  of  avoiding  every  beat* 
en  tract ;  and  it  was  this  which   encouraged  hina, — with  a 


YoIatLlibuA)  forma  affirmativa,  solida,  ct'  vera.  Atque  hoc  breTi  dictu  cri^ 
ted  f>pr  nialtas  ambages  ad  hoc  pcrreDUnr."*  (Nov.  Oiig^.  Lib.  II.  Afiiv. 
XV.  XVI.) 

**  Pmdens  inierroffotio^  qQa»i  dimidiom  scientise.  Idchnco  qnoainiilier  il 
certior  luerit  aiiticipatio  uot»tra;  eo  mag^  directa  ctcompendioaa  ciit  iavct 
tigatio."     (TKj  Aug.  Scient.  Lib.  V.  Cap.  3.) 

"  Vacra  exix^ricutia  et  8c  tautum  sequeiis  mere  palpatio  est,  et  homiici 
potiuF  Ktupefacit,  quam  iufomiat.'*    (Nov.  Org.  Lib.  I.  AphcH*.  C  ) 

The  reader  who  wishes  to  profM>cute  farther  this  speculation  concervnf 
the  uKo  of  hypotbesoH,  niuy  eousult  with  advantage  three  short  bnt  intercrt* 
iii,:^  memoirs  u|)ou  Method,  by  the  late  M .  Le  Sage  of  Geneva,  whidi  M. 
Pr^-v()st  has  annexed  as  a  supplement  to  his  Kmain  dc  Philofophie.  That  I 
may  not  Iw  supposed,  however,  to  aefjuirsee  in  all  this  author''8  viewsi,  IsbaD 
mention  two  strong  objeetions  to  whieh  some  of  them  appear  tome  tobeliaMc. 

1.  lu  treatianp  of  the  method  of  Flypothesis,  Le  Sage  uniformly  contraA 
it  with  that  of  Analogy,  as  if  the  two  were  radieally  distinct,  and  cvca 
opposite  in  their  spirit  j  whereas  it  sterns  evident,  that  some  perception  of 
analo'ry  must  have  given  birth  to  every  hypothesis  which  possesses  a  suf- 
ficient degree  of  jilausibility  to  deserve  farther  examination. 

•2.  In  applying  the  rules  of  niathemutical  Method  to  Physics,  he  makes 
fur  too  littl^  nllowaiiee  for  the  essential  diifercnee  between  the  two 
sciences,  lliis  is  more  particularly  remarkable  in  his  observations  on  the 
aid  to  be  derived,  in  investigating  the  laws  of  nature,  from  f/ie  method  of 
JC^chifffOHs, — so  fiappily  employed  by  Frenicle  de  Bes^y  (a  French  mathc- 
niatirian  of  tho  17th  century)  in  the  solution  of  some  very  difficult  prob- 
I'/ms  rrliiiiiig  to  numbers.— ^Sce  Note  (U.) 
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%  confidence  in  his  own  powers  amply  justified  by  the  eyent 

■  — to  explore  and  to  open  a  new  path  to  the  mysteries  of 

■  nature :    Inveniam  viam,  aut  faciam.     In  this  respect, 
2  the  maturity  of  reason  in  the  species  is  analogous  to  that  in 

i  the  individual;  not  the  consequence  of  any  sudden   or 

■  accidental  cause,  but  the  fruit  of  reiterated  disappoint- 
r  ments  correcting  the  mistakes  of  youth  and  inexperience. 
ri  «  There  is  no  subject  (says  Fontenelle)  on  which  men  ever 
w  come  to  form  a  reasonable  opinion,  till  they  have  once 
4  exhausted  all  the  absurd  views  which  it  is  possible  to  take 
f  of  it.  What  follies  (he  adds)  should  we  not  be  repeating 
^  at  this  day,  if  we  had  not  been  anticipated  in  so  many  of 

t  them  by  the  ancient  philosophers !"  Those  systems,  there- 
fore, which  are  false,  are  by  no  means  to  be  regarded  as  alto- 
gether useless.  That  of  Ptolemy  (for  example)  as  Bailly 
^has  well  observed,  is  founded  on  a  prejudice  so  natural 
and  so  unavoidable,  that  it  may  be  considered  as  a  neces- 
^  sary  step  in  the  progress  of  astronomical  science ;  and  if 
V  it  had  not  been  proposed  in  ancient  times,  it  would  infalli- 
I  bly  have  preceded,  among  the  moderns,  the  system  of  Co- 
^.  pernicus,  and  retarded  the  period  of  its  discovery. 

In  what  I  have  hitherto  said  in  defence  of  the  method 
of  Hypothesis,  I  have  confined  myself  entirely  to  its  uti- 
lity as  an  organ  of  investigation ;  taking  all  along  for  grant- 
ed, that,  till  the  principle  assumed  has  been  fairly  infer- 
red as  a  law  of  nature,  from  undoubted  facts,  none  of  the 
explanations  which  it  afibrds  are  to  be  admitted  as  legiti- 
mate theories.  Some  of  the  advocates  for  this  method 
have  however  gone  much  farther ;  asserting,  that  if  a  hy- 
pothesis be  sufficient  to  account  for  all  the  phenomena  in 
question,  no  other  proof  of  its  conformity  to  truth  is  neces- 
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sai'y.  '*  Snpposin;^  (says  Dr.  Hartley)  llie  existence  of 
the  iriher  to  be  destitute  of  all  direct  evidence,  still,  if  it 
serves  to  explain  and  account  for  a  ,&;reat  variety  of  pheno* 
niena,  it  will,  l)y  this  means,  have  an  indirect  argument  in 
i(H  favour.  Thus,  we  admit  the  key  of  a  cipher  to  be 
a  true  one,  when  it  explains  the  cipher  completely;  and 
the  decipherer  judges  himself  to  approach  to  the  true  kej 
in  proportion  as  he  advances  in  the  explanation  of  the 
cipher;  and  this  without  any  direct  evidence  at  all."*  On 
another  occasion,  he  observes,  that  "  Philosophy  is  tlM 
art  of  dcciphcrinir  the  mysteries  of  nature;  and  thateverj 
theory  which  can  explain  all  the  phenomena,  has  the  same 
cvidencS  in  its  favour,  that  it  is  possible  the   key  of  i 

cipher  can  have  from  its  explaining  that  cipher.^f 

• 

The  same  very  ingenious  and  plausible  reasoning  b 
urged  by  Lo  Sage  in  one  of  his  posthumous  fragments;! 
and,  long  before  the  publication  of  Hartley's  work,  it  had 
struck  Gravesande  so  strongly,  that,  in  his  Inlroductk 
tid  Philosophiam,  he  has  subjoined  to  his  chapter  on  the 
l^se  of  Hypotheses,  another  on  the  Art  of  Deciphering 

•  OhwTvatious  on  Man,  Vol.  I.  pp.  15, 16.  (4th  Edit.) 

t  Ibid.  p.  350.  The  section  from  which  this  qnotation  is  taken  (enCitW 
"  Of  IVopoMtionfl  and  the  nature  of  AsM^ut")  contaiim  various  ingnii* 
and  ju.st  observations,  blended  with  others  Htrong-ly  marked  with  the  » 
fhor'fl  ppcidiar  tiirn  of  thinkincr.  Amons^  the.se  la.st  may  be  mcntioDcdltif 
Theory  of  Mathematical  Evidence,  coinciding  exactly  with  tliat  wbicfabi 
since  been  propcsed  by  Dr.  Beddocs  Compare  Hartley  with  pp.  181.  v<  I  ^ 
182.  of  this  volume. 

}  *^  N'admettons-nou8  pas  pour  vraie,  lu  clef  d^une  Icttrc  6crite  cncUf' 
fres,  on  cello  d'une  lojjosrryplic ;  quand  ecUe  clef  s'applique  exactea^ 
•i  Ions  los  raracteres  dont  il  faut  rendre  raison?**  Opuscules  de  G.  Lb 
S.«  »t,  rolatifs  a  la  Methodc.    See  iM.  Provost's  Essais  dc  PhUoMpUe. 
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■  Of  the  merit  of  the  latter  it  is  no  slight  proof,  that  D'Aleni- 
*  bert  has  inserted  the  substance  of  it  in  one  of  the  articles 
of  the  Ency doped ie.* 


Ill  reply  to  Hartley's  comparison  between  the  business 
of  the  philosopher  and  that  of  the  decipherer,  Dr.  Reid 
observes,  that  "  to  find  the  key  requires  an  understanding 
equal  or  superior  to  that  which  made  the  cipher.  This 
instance,  therefore,  (he  adds)  will  then  be  in  point,  when 
he  who  attempts  to  decipher  the  works  of  nature  by  a 
hypothesis,  has  an  understanding  equal  or  superior  to  that 
which  made  them." 

This  argument  is  not  stated  with  the  author's  usual 
correctness  in  point  of  logic ;  inasmuch  as  the  first  propo- 
sifion  contrasts  the  sagacity  of  the  decipherer  with  that 
of  the  contriver  of  the  cipher;  and  the  second,  with  that 
of  the  author  of  the  composition  deciphered.  Nor  is 
this  all.  The  argument  proceeds  on  the  supposition,  that, 
if  the  task  of  the  scientific  inquirer  be  compared  to  that 
of  the  decipherer,  the  views  of  the  author  of  nature  may, 
with  equal  propriety,  be  compared  to  those  of  the  inven- 
tor of  the  cipher.  It  is  impossible  to  imagine  that  this 
was  Hartley's  idea.  The  object  of  true  philosophy  is, 
in  no  case,  presumptuously  to  divine  an  alphabet  o(  secret 
characters  or  ciphers,  purposely  employed  by  infinite 
Wisdom  to  concent  ils  operations;  but,  by  the  diligent 
study  of  facts  and  analogies  legible  to  all,  to  discover  the 
key   which  infinite  Wisdom  has  itself  prepared  for  the 


*  ATt\c\e  D^ehfffrer.    See  also  D*Alembert's  Oenrres  P^Nrthumes.    Tome 
fl.  p.  177.— — Gravesande^s  Locric  was  publisbed  in  1736. 

t  £BsayB  on  the  Intell.  Powers,  p.  SS. 

3  C 


402        £LEM£!«TS  OF  THE   PUiLOSOPUT      [CHAP«  IT. 

interpretation  of  its  own  laws.  In  other  words,  its  object 
is,  to  concentrate  and  to  cast  on  the  unknown  parts  of  the 
universe,  the  lights  which  are  reflected  from  those  whid 
are  known. 

In  this  instance,  as  well  as  in  others,  where  Reid  repro- 
bates hypotheses,  his  reasoning  uniformly  takes  for  granted, 
that  thejr  are  wholly  arbitrary  and  gratuitous.  **If  a 
thousand  of  the  greatest  wits  (says  he)  that  ever  the 
world  produced,  were,  wiihotU  anjf  prtvious  knowltdgt 
in  anatomy,  to  sit  down  and  contrive  how,  and  by  what 
internal  organs,  the  various  functions  of  the  human  body 
are  carried  on — how  the  blood  is  made  to  circulate,  and 
the  limbs  to  move — they  would  not,  in  a  thousand  years^ 
bit  upon  any  thing  like  the  truth.''*  Nothing  can  be 
juster  than  this  remark ;  but  does  it  authorize  the  conclo- 
sioB,  that,  to  an  experienced  and  skilful  anatomist,  conjec- 
tures founded  on  analogy,  and  on  the  consideration  oiwt$^ 
are  of  no  avail  as  media  of  discovery?  The  logical 
inference,  indeed,  from  Dr.  Reid's  own  statement,  is,  not 
against  anatomical  conjectures  in  general,  but  against  the 
anatomical  conjectures  of  those  who  are  ignorant  of 
anatomy. 

The  same  reply  may  be  made  to  the  following  assertion 
of  D'Alembert;  another  writer,  who,  in  my  opinion,  has, 
on  various  occasions,  spoken  much  too  lightly  of  analo- 
gical conjectures.  ^'  It  may  be  safely  affirmed,  that  a 
mere  theorist  {un  Physicien  de  Cabinet)  who,  by  means 
of  reasonings  and  calculations,  should  attempt  to  divine 
the  phenomena  of  nature,  and  who  should  afterwards 

"  Ibid.  p.  49. 
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■ 

compare  his  anticipations  with  facts,  would  be  astonished 
to  find  how  wide  of  the  truth  almost  all  of  (hem  had  been."-* 
If  this  observation  be  confined  to  those  system-builders, 
who,  without  any  knowledge  of  facts,  have  presumed  to 
form  conclusions  a  priori  concerning  the  universe,  its 
truth  is  su  obvious  and  indisputable,  that  it  was  hardly 
worth  the  while  of  this  profound  philosopher  so  formally 
to  announce  it.  If  extended  to  such  men  as  Copernicus, 
Kepler,  and  Newton,  and  to  the  illustrious  train  who  have 
issued  from  the  Newtonian  school,  it  is  contradicted  by 
numborless  examples,  of  which  D'Alembert  could  not  fail 
to  be  perfectly  aware, f 

The  sagacity  which  guides  the  Philosopher  in  conjee* 
luring  the  laws  of  nature,  has,  in  its  metaphysical  origin, 
a  very  near  affinity  to  that  actitiired  perception  of  human 
character,  which  is  possessed  by  Men  of  the  World* 
The  conclusions  of  one  individual  with  respect  to  the 
apripgs  of  action  in  the  breast  of  another,  can  never,  on 
the  most  favourable  supposition,  amount  to  more  than  to 
a  Hypothesis  supported  by  strong^  analogies ;  yet  how 
different  is  the  value  of  the  Hypothesis,  according  to  the 
intellectual  habits  of  him  by  whom  it  is  formed !  What 
more  absurd  and  presumptuous  than  the  theories  of  the 
cloistered  schoolman  concerning  the  moral  or  the  political 
phesomeoa  of  active  life  I    What  more  Interesting  and 

*  M^laa^efi  de  Litterature,  &c.  Tome  V.  §  6.  (entitled  Eclairciflsement 
nor  cc  qui  a  £t4  dit,  &c.  de  Tart  dc  coojecturcr.) 

t  Accordingly,  in  another  |iart  of  the  same  turticle,  he  has  aaid:  **  L^ana* 
logie,  c*c«t-a-dire,  la  rcsflcmblaucc  plus  on  mointgrande  dea  fait8,le  rapport 
plus  ou  moins  sensible  qu'iis  ont  cutr'cux,  est  Tunique  regie  dea  phyaicieus, 
Mrit  pour  expUquer  lea  faits  connus,  soit  pour  en  decouvrir  de  nouTcauX." 
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instructive  than  the  Blightest  chmclemticalBketcbeftfi 
the  hand  of  a  Sully  or  of  a  Clarendon ! 


To  these  suggestions  in  vindication  of  hypotheses  it 
may  be  added,  that  some  of  the  reasonings  which,  vilh 
propriety^  were  urged  against  them  a  century  ago,  have 
already,  in  consequence  of  the  rapid  progress  of  know- 
ledge, lost  much  of  their  force.  It  is  very  justly  remark- 
ed by  M.  Privost,  that  **  at  a  period  when  science  has 
advanced  so  far  as  to  have  accumulated  an  immense  trea- 
sure of  facts,  the  danger  of  hypotheses  is  less,  and  their 
advantages  greater,  than  in  times  of  comparative  igno- 
rance.'* For  this  he  assigns  three  reasons.  *<  I.  The 
multitude  of  facts  restrains  Imagination,  by  presenting^  in 
every  direction,  obstacles  to  her  wanderings;  and,  by 
overturning  her  frail  edifices.  2.  In  proportion  as  fincts 
multiply,  the  memory  stands  in  greater  need  of  the  aid  of 
connecting  or  associating  principles."^  3.  The  chance  of 
discovering  interesting  and  luminous  relattons  nnMMug  the 
objects  of  our  knowledge  increases  with  the  growing  nam* 
ber  of  the  objects  conipared."f — ^The  consideratioDs 
already  stated  suggest  a  4th  reason  in  confirmalion  of  the 
same  general  proposition: — That,  by  the  exiension  of 
human  knowledge,  the  scale  upon  which  the  Analogies  of 
Nature  may  be  studied,  is  so  augmented  as  to  strike  the 
most  heedless  eye ;  while,  by  its  diffusion^  the  perceplioa 
of  these  analogies  (so  essential  an  element  in  the  compo- 


•  With  respect  to  the  utility  of  hypothetical  theories,  matlmiHUclet  to  the 
natural  powers  of  memory,  see  the  former  Tolnme  of  tfiis  work,  Chap.  vL 
Sections  3  and  4. 

1 8ce  Note  (X.) 
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silion  of  inventive  genius)  is  insensibly  communicated  to 
all  who  enjoj  the  advantages  of  a  liberal  education. 
Justly,  therefore,  might  Bacon  say,  ^^Certo  sciant 
homines,  artes  inveniendi  solidas  et  veras  adolescere 
et  incrementa   sumerc   cum  ipsis  inventia." 

But  although  I  do  not  think  that  Reid  has  been  suc- 
cessful in  his  attempt  to  refute  Hartley's  argument,  I  am 
far  from  considering  that  argument  as  sound  or  conclusive. 
My  chief  objections  to  it  are  the  two  following. 

1.  The  cases  compared  are  by  no  means  parallel.  In 
that  of  the  cipher^  we  have  all  the  facts  before  us  ;  and  if 
the  key  explains  them,  we  may  be  certain,  that  nothing  can 
directly  contradict  the  justness  of  our  interpretation.  In 
our  physical  researches^  on  the  other  hand,  we  are  admit- 
ted  to  see  only  a  few  detached  sentences  extracted  from 
a  volume,  of  the  size  of  which  we  are  entirely  ignorant. 
No  hypotheses,  therefore,  how  numerous  soever  the 
facts  may  be  with  which  it  tallies,  can  completely  exclude 
the  possibility  of  exceptipns  or  limitations  hitherto 
undiscovered. 

It  must,  at  the  same  time,  be  granted,  that  the  probability 
of  a  hypothesis  increases  in  proportion  to  the  number  of 
phenomena  for  which  it  accounts,  and  to  the  simplicity  of 
the  theory  by  which  it  explains  them  ; — and  that,  in  some 
instances,  this  probability  may  amount  to  a  moral  certainty. 
The  most  remarkable  example  of  this  which  occurs  in  the 
history  of  science  is,  undoubtedly,  the  Copernican  system. 
I  before  observed,  that  at  the  period  when  it  was  first 
proposed,  it  was  nothing  more  than  a  hypothesis  ;  and  that 
its  only  proof  rested  on  its  conformity,  in  point  of  simpli- 
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city,  to  the  general  economy  of  the  Universe.     "  When 
Copernicus  (says  Mr.  Maclaurin)  considered  the  form, 
disposition^  and  motions  of  the  system,  as  they  were  then 
represented  after  Ptolemy,  he  found  the  whole   void  of 
order,  symmetry,  and  proposition  ;  like  a  piece   (as  he 
exp^es!<^es  himself)  made  up  of  parts  copied  from  diHerent 
originals,    which,    not   fitting  each  other,   should   rather 
represent  a  monster  than  a  man.     He  therefore  peruseil 
Die  writings  of  the  ancient  philosophers,  to  see  whether 
any  more  rational  account  had  ever  been  proposed  of  the 
motions  of  the  Heavens.     The  first  hint  he  had  was  from 
Cicero,  who  tells  us,  in  his  Academical  Questions,  that 
Nicctae,  a  Syracusian,  had  taught  that  the  earth  turns 
round  on  its  a\is,  which  made  the  whole  heavens  appear 
to  a  spectator  on  the  earth  to  turn  round  it  daily.     After- 
wards, from  Plutarch  he  found  that  Philolaus  the  Pytha- 
gorean had  taught  that  the  earth  moved  annually  round  the 
sun.     lie  immediately  perceived,  that,  by  allowing  these 
two  motions,  all  the  perplexity,  disorder,  and  confusion 
he  had  complained  of  in  the  celestial  motions  vanished ; 
and  that,  instead  of  these,  a  simple  regular  disposition  of 
the  orbits,  and  a  harmony  of  the  motions  appeared,  worthy 
of  the  great  author  of  the  world.* 

Of  the  truth  of  this  hypothesis,  the  discoveries  of  the 
last  century  have  aflTorded  many  new  proofs  of  a  direct 
and  even  demonstrative  nature  ;  and  yet,  it  may  be  fairly 

♦  Accotint  of  >iewtoira  Pliilosopliical  Discoveries,  p.  45.  (-id  Edit.) 
This  presumptive  arycuiiieut.  as  it  presented  itself  to  the  mind  of  Copor- 
niruft,  is  thus  Kluted  by  Bailly.  '^  L<.*s  lioniincs  Kcntent  quo  la  nature  at 
«iiinj)]<»  J  1e»  stationb  of  Ics  retrogradatinns  des  planetcs  otFroient  dcs  imp*' 
roncos  bi/,irres ;  Ic  principe,  qui  lea  romenoit  u  unc  inurehc  simple,  et  natih 
relic,  ne]Tom^ii  rtre  qiCunc  xMlcr  Hist,  dc  TABtron.  Mod.  Tom.  1.  p.  XL 
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questioned,  whether  to  Copernicus  and  Galileo,  the  analo- 
gical reasoning  stated  in  the  preceding  quotation,  did  not, 
of  itself,  appear  so  conclusive,  as  to  supersede  the  neces- 
sity of  any  farther  evidence.  The  ecclesiastical  persecu- 
tions which  the  latter  encountered  in  defence  of  his  sup- 
posed heresy,  sufficiently  evinces  the  faith  which  he 
reposed  in  his  astronomical  creed. 

It  is,  however,  extremely  worthy  of  remark,  with  respect  ' 
to  the  Copernican  system,  that  it  affords  no  illustration 
whatever  of  the  justness  of  Hartley's  logical  maxim.  The 
Ptolemaic  system  was  not  demonstrably  inconsistent 
with  any  phenomena  known  in  the  sixteenth  century :  and, 
consequently,  the  presjimption  for  the  new  hypothesis  did 
not  arise  from  its  exclusive  coincidence  with  the  facts,  but 
from  the  simplicity  and  beauty  which  it  possessed  as  a 
theory.  The  inference  to  be  deduced  fromi  it  is,  therefore, 
not  in  favour  of  hypotheses  in  general,  but  of  hypotheses 
sanctioned  by  analogy. 

The  fortunate  hypothesis  of  a  Ring  encircling  the  body 
of  Saturn,  by  which  Huyghens  accounted,  in  a  manner 
equally  simple  and  satisfactory,  f(fr  a  set  of  appearances 
which,  for  forty  years,  had  puzzled  all  the  astronomers  oi 
Europe,  bears,  in  all  its  circumstances,  a  closer  resem- 
blance than  any  other  instance  I  knout  of,  to  the  key  of  a 
cipher.  Of  its  imth  it  is  impossible  for  the  most  scep- 
tical mind  to  entertain. any  doubt,  when  it  is  considered, 
that  it  not  only  enabled  Huyghens  to  explain  pll  the 
known  phenomena,  but  to  predict  those  which  were  after- 
wards to  be  observed.  This  instance,  accordingly,  hai 
bad  much  stress  laid  upon  it  by  different  writers,  particu- 
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larly  by  Gravesande  and  Le  Sage."*  I  must  own,  I  am 
somewhat  doubtful,  if  the  discovery  of  a  key  to  so  limited 
and  insulated  a  class  of  optical  facts,  authorizes  any  valid 
argument  for  the  employment  of  mere  hypotheses,  to 
decipher  the  complicated  phenomena  resulting  from  the 
general  laws  of  nature.  It  U,  indeed,  an  example  most 
ingeniously  and  happily  selected  :  but  would  not  perhaps 
have  been  so  often  resorted  to,  if  it  had  been  easy  to  find 
others  of  a  similar  description. 

2.  The  chief  objection,  however,  to  Hartley's  compa- 
rison of  the  theorist  to  the  decipherer  is,  that  there  arc 
few,  if  any,  ph^'^sical  hypotheses,  which  afford  the  only 
way  of  explaining  the  phenomena  to  which  they  are 
applied;  and  therefore,  admitting  them  to  be  perfectly 
consistent  with  all  the  known  facts,  they  leave  us  in  the 
same  state  of  uncertainty,  in  which  the  decipherer  would 
find  himself,  if  he  should  discover  a  variety  of  keys  to  the 
same  cipher.  Des  Cartes  acknowledges,  that  the  same 
effect  might,  upon  the  principles  of  his  philosophy,  admit 
of  manifold  explanations  ;  and  that  nothing  perplexed  him 
more  than  to  know  which  he  ought  to  adopt,  in  prefer- 
ence to  the  others.  "The  powers  of  nature,  (says  he) I 
must  confess,  are  so  ample,  that  no  sooner  do  I  observe 
any  particular  effect,  than  I  immediately  perceive  that  it 
may  be  deduced  from  tny  principles,  in  a  variety  of  diflerenl 
ways  ;  and  nothing,  in  general,  appears  to  me  more  diffi- 

•  Gravesande,  Introd.  ad.  Philosoph.  §§  979  915. 

Opuscules  de  le  Sasre,  publUhcd  hy  M.  I*r6vost.  Premier  M^moirChi 
25.  The  la«er  writer  mentions  the  theory  in  question,  as  a  hy|)otb(8b 
which  received  no  countcoauce  whatever  from  the  analogy  of  any  precediuf 
astronomical  discovery. 
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cult,  than  to  ascertain  by  which  of  these  proceiies  it  is 
really  produced."^  The  aame  remark  may,  (with  a  very 
few  exceptions)  be  extended  to  every  hypothetical  theory 
which  is  unsupported  by  any  collateral  probabilities  arising 
from  experience  or  analogy;  and  it  sufficiently  shows, 
how  infinitely  inferior  such  theories  are,  in  point  of  evi- 
dence, to  the  conclusions  obtained  by  the  art  of  the  deci- 
pherer. The  principles,  indeed,  on  wliich  this  last  art 
proceeds,  may  be  safely  pronounced  to  be  nearly  infallible. 

(n  these  strictures  Upon  Hartley,  I  have  endeavoured 
to  do  as  much  justice  as  possible  to  his  general  argument, 
by  keeping  entirely  out  4if  sight  the  particular,  purpose 
which  it  was  intended  to  ser^e.  By  conBning  too  much  his 
attention  to  this,  Dr.  Reid  has  been  led  to  carry,  farther 
than  was  necessary  or  reasonable,  an  indiscriminate  zeal 
against  every  speculation  to  which  the  epithet  hypothetical 
can  in  any  degree  be  applied.  He  has  been  also  led  to  over* 
look  the  essential  distinction  between  hypothetical  infer- 
ences from  one  department  of  the  Material  World  to  ano- 
ther, and  hypothetical  inferences  from  the  MateriaT  World 
to  the  Intellectual.  It  was  with  the  view  of  apologizing  for 
inferences  of  the  latter  description,  that  Hartley  advanced 
the  logical  principle  which  gave  occasion  to  the  foregoing 
discussion ;  and  therefore,  I  apprehend,  the  proper  answer 

*  Diwertatlo  de  Methodo.  In  tho  sentence  immediately  following,  Deo 
Cartes  menttons  the  general  mle  which  he  followed,  when  inch  an  embar- 
rassment  occurred.  ^'  Hinc  alitor  me  eztricare  non  possum,  qoilm  si  rursus 
aliqoa  experimenta  quseram ;  qofe  talia  sint,  ut  corum  idem  non  sit  foturus 
erentiu,  si  hoc  modo  qaam  si  illo  cxpUcetsr.**  The  rule  is  excellent ;  and 
it  is  only  to  be  regretted,  that  so  few  exemplifications  of  it  are  to  be  found 
)m  bis  \Tritiu^. 

3D 
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to  his  arpiment  ii  this  : — Oranting  your  principle  to  be  ^ 
true  in  all  its  extent,  it  fumbhei  no  apologj  whatever  &r 
the  Tbeor J  of  VibrationB.  If  the  icience  €i  mind  admit 
of  any  illustration  from  the  sdd  of  bypotheset,  it  mvat  be 
from  such  hypotheses  alone  as  are  consonant  to  the  amm- 
logy  of  its  own  laws.  To  assume,  as  a  fact,  the  existence 
of  analogies  between  these  laws  and  those  of  matter,  ii 
to  sanction  that  very  prejudice  which  it  in  the  great 
object  of  the  inductive  science  of  mind  to  eradicate. 

I  have  repeatedly  had  occasion,  in  some  of  my  former 
publications;  to  observe,  that  the  names  of  almost  all  ov 
mental  powers  and  operations  are  borrowed 'from  aensUs 
images.  Of  this  number  are  intuition ;  the  diacnrsive 
faculty;  attention;  reflection;  conception;  ima^sinatioa; 
apprehension;  comprehension;  abstraction;  inveiftion; 
capacity ;  penetratbn ;  acuteness.  The  case  is  preciseif 
similar  with  the  following  terms  and  phrases,  relative  to  a 
different  class  of  mental  phenomena;— inclination;  aver> 
sion;  deliberation;  pondering;  weighing  the  mo/iver of 
our  actions  ;  yielding  to  that  motive  which  is  the  strongest; 
— expressions  (it  may  be  remarked  in  passing,)  which, 
when  employed,  without  a  very  careful  analysis  of  thdr 
import,  in  the  discussion  concerning  the  liberty  of  the  will, 
gratuitously  prejudge  the  very  point  in  dispute;  and 
give  the  semblance  of  demonstration,  to  what  is,  in  fact, 
only  a  series  of  identical  propositions,  or  a  sophistical 
circle  of  words.* 

•  ^  Nothing:  (says  Berkeley)  seems  more  to  have  coDtriboted  towwds 
eDcrasriiigr  men  in  controversies  and  mistakes  with  refcard  to  the  natvre  aad 
operations  of  the  mind,  than  the  bpin^  used  to  speak  of  those  thiof^  in 
terms  borrowed  from  sensible  ideas.    For  examplo,  the  will  b  termed  the 
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« 

That  to  the  apprehensiona  of  uneducated  men  such 
metaphorical  or  analogical  expressions  should  present  the 
images  and  the  things  typified^  ioseparablj  combined  and 
blended  together,  is  not  wonderful ;  but  it  is  the  business 
of  the  philosopher  to  conquer  these  casual  associations, 
and,  by  varyingYm  metaphors,  when  he  cannot  completely 
lay  them  aside,  to  accustom  himself  to  view  the  pheno- 
mena of  thought  in  that  naked  and  undisguised  state  in 
which  they  unveil  themselves  to  the  powers  of  conscious- 
ness and  reflection.  To  have  recourse  therefore  to  the 
analogies  suggested  by  popular  language,  for  the  purpose 
of  explaining  the  operations  of  the  mind,  instead  of  advan- 
cing knowledge,  is  to  confirm  and  to  extend  the  influence 
of  vulgar  errors. 

After  having  said  so  much  in  vindication  of  analogical 
conjectures  as  steps  towards  physical  discoveries,  I 
thought  it  right  to  caution  my  readers  against  supposing, 
that  what  1  have  stated  admits  of  any  application  to  ana- 
logical theories  of  the  human  mind.  Upon  this  head, 
however,  I  must  not  enlarge  farther  at  present.  In  treat- 
ing of  the  inductive  logic,  I  have  studiously  confined  my 
illustrations  to  those  branches  of  knowledge  in  which  it 
has  already  been  exemplified  with  indisputable  success ; 
avoiding,  for  obvious  reasons,  any  reference  to  sciences  in 
which  its  utility  still  remains  to  be  ascertained. 


motion  of  the  soul.  This  infuses  a  belief,  that  the  mind  of  man  is  as  a  ball 
In  motion,  impelled  and  determined  by  the  objects  of  sense,  as  necessarily 
as  that  is  by  the  stroke  of  a  racket."    (Principles  of  Human  Knowledge.) 


412         ELBMCHTS  0»  THB  fHOLOMMPHr     [CUOh  Kr 


IIL 


Supplemental  Obaervations  on  the  word$  Ivductiok  md 
An  A  LOOT,  as  used  in  Bfalhemaiics. 

Before  diamissing  the  subjects  of  induction  and  ana- 
logy, considered  as  methods  oT  reasoning  in  Pliyaics»  it 
remains  for  me  to  take  some  slight  notice  of  the  nai 
occasionally  made  of  the  same  terms  in  pure  MnthematiGS* 
Although,  in  consequence  of  the  very  different  natnres  af 
these  sciences,  the  induction  and  analogy  of  the  one  cbi> 
not  fail  to  differ  widely  from  the  induction  and  analogy  of 
the  other,  yet,  from  the  general  history  of  language,  St 
may  be  safely  presumed,  that  this  application  to  both  of 
a  common  phraseology,  has  been  suggested  by  certain 
supposed  points  of  coincidence  between  the  two  cases 
thus  brought  into  immediate  comparison.^ 

It  has  been  hitherto,  with  a  very  few  if  any  exceptions, 
the  universal  doctrine  of  modern  as  well  as  of  ancient 
logicians,  that  ^'  no  mathematical  proposition  can  be  proved 
by  induction,"     To  this  opinion  Dr.  Reid  has  given  hii 


*  I  have  already  obaenred  (See  p.  336  of  tbia  ?oliune)  Uiat  mathematkiaH 
frequeutly  avail  theniBelves  of  that  flort  of  indactkMi  which  nacon  detcribei 
^'  as  proceeding^  by  simple  enumeration/*  The  induction,  of  which  I  •■ 
now  to  treat,  has  very  little  in  common  with  the  other,  and  beara  a  Bvch 
closer  rosembifuice  to  that  recommended  in  the  Noviun  Organon. 
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Banction  in  the  strongest  terms ;  obserTing,  that  *'  although 
in  a  thousand  cases,  it  should  be  found  by  experience, 
that  the  area  of  a  plane  triangle  is  equal  to  the  rectangle 
under  the  base  and  half  the  altitude,  this  would  not  prove 
that  it  must  be  so  in  all  cases,  and  cannot  be  otherwise, 
which  is  what  the  mathematician  affirms*"* 

That  some  limitation  of  this  general  assertion  is  neces- 
sary, appears  plainly  from  the  well-known  fact,  that  indue- 
lion  is  a  species  of  evidence  on  which  the  most  scrupulous 
reasoners  are  accustomed,  in  their  mathematical  inquiries, 
to  rely  with  implicit  confidence ;  and  which,  although  it 
may  not  of  itself  demonstrate  that  the  theorems  derived 
from  it  are  neceaaarily  true,  is  yet  abundantly  sufficient 
to  satisfy  any  reasonable  mind  that  they  hold  vniversalljf. 
It  was  by  induction  (for  example)  that  Newton  disco- 
vered  the  algebraical /ormtila  by  which  we  are  enabled  to 
determine  any  power  whatever,  raised  from  a  binomial 
root,  without  performing  the  progressive  multiplications* 
The  formula  expresses  a  relation  between  the  exponent! 
and  the  co-efficients  of  the  different  terms,  which  is  found 
to  hold  in  all  cases,  as  far  as  the  table  of  powers  is  carried 
by  actual  calculation ; — ^from  which  Newton  inferred,  that 
if  this  table  were  to  be  continued  in  ivfiniiumt  the  same 
formula  would  correspond  equally  with  every  successive 
power.  There  is  no  reason  to  suppose  that  he  ever 
attempted  to  prove  the  theorem  in  any  other  way  ;  and 
yet,  there  cannot  be  a  doubt,  that  he  was  as  firmly  satis- 
fied of  its  being  universally  true,  as  if  be  had  examined 
all  the  different  demonstrations  of  it  which  have  since 

*  Essays  ou  the  Intell.  Powers,  p.  615.  4to.  edir. 
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been  given."^     Numberless  other  illustrations  of  the  same 
thing  might  be  borrowed,  both  fj^om  arithmetic  and  geo- 
metry.f 


•  **  The  truth  of  thb  theorem  was  Ipog  known  only  by  trial  In  partknlv 
eases,  and  by  induction  from  tmalogp  ;  nor  doea  it  appear  that  eren  New* 
ton  himself  ever  attempted  any  direct  proof  of  it.^  (Button's  Mathematical 
Dictionary,  Art.  Binomial  Theorem.)  For  some  intereating  informatioB 
with  respect  to  the  history  of  this  discovery,  see  the  very  learned  lntr»> 
dnction  prefixed  by  Dr.  Hntton  to  his  edition  of  Sherwin^a  Matbeawticy 
Tables;  and  the  second  volume  (p.  165)  of  the  Scripiorm  JLogmriikmiti, 
edited  by  Mr.  Baron  Maseres. 

t  In  the  Arithmeiica  Infiniiomm  of  Dr.  Wallis,  considerable  use  is  made 
of  the  Method  of  Induction.    ^  A  Taide  d*une  indMich^m  babilcment 
g6e  (aaya  Montucla)  et  du  fil  de  Vanaiogi9  dont  il  a^ot  toi\)oinrs  a*i 
avec  succ^  il  aonmit  A  la  giomftrie  nne  multitude  d*ol](^tB  qui  Ini 
4chapp4  Juaqu'  alon.**    (Hist,  des  Mathem.  Tome  II.  p.  399.)    This  innova- 
tion in  the  established   forms  of  mathematical  reasoning  ^ve  offence  to 
some  of  his  contemporaries  j  in  particular,  to  M.  de  Fermat,  one  of  the  molt 
distinguished  fipeometers  of  the  17th  century.    The  (p^und  of  hia  ol»|ectioa, 
however,  (it  is  worthy  of  notice)  was  not  any  doubt  of  the  conchmoni 
obtained  by  Wallis  \  hot  because  he  thought  that  their  truth  might  have 
been  established  by  a  more  Ic&^itimatc  and  elegant  process.    ^  Sa  ia^on  de 
deoiontrer,  qui  est  fondle  sur  induction  plutot  que  sur  on  raiaonnemeat 
i  la  mode   d^Archiroede,  fcra  qnelque  peine  aux  novices,  qnf  veuleat  de> 
syllogismt'S  deinonstratif»  dcpuis  le  commencement  Jnsqu^  tk  la  fin.     Ce  n*cit 
pas  que  jc  ne  rapprouvc,  mais  toutcs  ses  propositions  pouvant  ctre  demos' 
tr^cs  vi&  ordinariUy  legit imd^  et  ArckimedtrAy  en  bcaucoup  moins  de  paroltf, 
que  nVn  contient  son  livre,  jc  nc  s^ai  paspourquoi  ila  pr^'fer^  cette  numicTe 
a  Tancicnne,  qui  est  plus  convainquautc  et  plus  elegante,  ainsi  qoe  yesprrt 
lui  faiie  voir  A  mon  premier  loinir."     I^ttre  de  M.  de  Fermat  a  M.  le  Cher. 
Keiiclme  Di^by.     (See  Fermat's  Varia  Opa-a  Matkematica,  p.  191.)    For 
\VuUU'!4  reply  to  these  strictures,  sec  his  Ahjebra^  Cap.  Uxix;  and  hisCofi- 
mtrcium  Epittulirum. 

In  the  Opuscules  of  M.  Le  Sage,  I  find  the  following  sentence  quoted 
I'rom  a  work  of  I^  Place,  which  I  have  not  had  an  opportunity  of  seeing. 
The  judgment  of  so  ^cat  a  master,  on  a  l<^ical  question  relative  to  hbown 
«fnUi(^s,  is  of  pecnliar  valae.     ^*  La  mctbodc  d'induction,  quoique  crccllcnle 
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Into  what  principles,  it  may  be  asked,  is  tbe  validity  of 
such  a  proof  in  mathematics  ultimately  resolvable  ? — To 
me  it  appears  to  take  for  granted  certain  general  logical 
maxims  ;  and  to  imply  a  secret  process  of  legitimate  and 
conclusive  reasoning,  though  not  conducted  agreeably  to 
the  rules  of  mathematical  demonstration,  nor  perhaps  for- 
mally expressed  in  words.  Thus  in  the  instance  mention- 
ed by  Dr.  Reid,  I  shall  suppose,  that  I  have  first  as- 
certained experimentally  the  truth  of  the  proposition  in 
the  case  of  an  equilateral  triangle  ;  and  that  I  afterwards 
find  it  to  hold  in  all  the  other  kinds  of  triangles,  whether 
isosceles  or  scalene,  right-angled,  obtuse-angled,  or  acute- 
angled.  It  is  impossible  for  me  not  to  perceive,  that  this 
property,  having  no  connexion  with  any  of  the  particular 
cvcumstances  which  discriminate  different  triangles  from 
each  other,  miMt  arise  from  something  common  to  all  trian- 
gles, and  must  therefore  be  a  universal  property  of  that 
figure.  In  like  manner,  in  the  binomial  theorem^  if  the 
formula  correspond  with  the  table  of  powers  in  a  variety 
of  particular  instances,  (which  instances  agree  in  no  other 
respect,  but  in  being  powers  raised  from  the  same  bino- 
mial root,)  we  must  conclude — and,  I  apprehend  that  our 
conclusion  is  perfectly  warranted  by  the  soundest  logic, — 
that  it  is  this  common  property  which  renders  the  the- 
orem  true  in  all  these  cases,  and  consequently,  that  it 
mnsi  necessarily  hold  in  every  other.  Whether,  on  the 
supposition  that  we  had  never  had  any  previous  e^cperi- 
ence  of  demonstrative  evidence,  we  should  have  been  led 
by  the  mere  inductive  process,  to  form  the  idea  of  necessary 
truih,   may  perhaps  be  questioned  ;  but  the  slightest  ac- 


dUcowrir  des  veriUs  g^nirales,  ne  doit  pas  diftpenser  de  les  d^inontrer 
srec  cipwsr.^    (Le90iDi  doBBta  a«x  Ecoies  NomuUes,  IVem.  V^oL  p.  380.) 
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qmintaKe  irftk  ■athcmatkt  b  infllciettt  to.podboe  Ik 
Bioft  conpkite  coDYictioo,  that  whatever  b  imfatrig|% 
true  ID  that  acieoce,  must  be  true  of  n9e€$$i^  f  utd^  then> 
fim,  thait  a  nniyenali  and  a  aecetaarj  tnilht  an,  ia  Ik 
langnage  of  taathematkiaBs,  aynoBTmous  cxpreasioaa.  If 
this  view  of  the  matter  be  jaat,  the  evideiice  aCVwded  bj 
mathematical  induction  moat  be  allowed  to  differ  nfir 
callj  from  that  of  physical  $  the  latter  reaolviog  whlmatt^ 
into  9m  hmtinctiTe  expectetioii  of  the  Uwi  of  nstwi^  aai 
conaeqeeatly,  never  amounting  to  thatdemoqurtrativecer 
4«intj«  which  exclodea  the  poaaihilitj  of  aoomalpim  exM^ 
iiowu 


•  1  have  been  led  into  thia  train  of  thiakiiig  hj  a 
wlueh  La  Place  appeara  to  am  to  have  atated  ia  tmm 
much  too  unqualified ;— **  Que  la  maiche  de  {iewtoa^  dm 
la  dteouverte  de  la  gravitation  univeraeilc^  a  6t6  tsociit 
m^f  la  mfime,  que  dans  celle  de  la  fiormulo'  da  binoma.'* 
When  its  recollected,  that,  b  the  one  caae,  Newtoa't 
concluiion  related  to  a  coniingeHt^  and  in  the  other  to  i 
necessary  truth,  it  leems  difficult  to  conceive,  how  tlie 
logical  procedure  which  conducted  him  to  both  ahojrid 
have  been  exactly  the  same.    In  one  of  hia  qoeriea,  he 

• 

has  (in  perfect  cooformity  to  the  principlea  of  Bacon'i 
logic)  admitted  the  possibility,  that  *<  God  may  vary  the 
laws  of  nature,  and  make  worlds  of  several  sorta,  in  aeverai 
parts  of  the  universe."  *<  At  least,  (he  adds)  I  see  no- 
thing of  contradiction  ^in  all  this."^  Would  Newton  havt 
expressed  himself  with  equal  scepticism  conceniof 
the  universality  of  his  binomial  theorem;  or  admitted 
the  possibility  of  a  single  exception  to  it,  in  the  indefioita 

•Q«cry81. 
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progress  of  actual  involution  ?  In  short,  did  there  exist 
the  slightest  shade  of  difference  between  the  degree  of  his 
assent  to  this  inductive  rtsultf  and  that  extorted  from  him 
by  a  demonstration  of  Euclid  ? 

Although,  therefore,  the  mathematician,  as  well  as  the 
natural  philosopher,  may,  without  any  blameable  latitude 
of  expression,  be  said  to  reason  by  induciioUf  when  he 
draws  an  inference  from  the  known  to  the  unknown,  yet  it 
seems  indisputable,  that,  in  all  such  cases,  he  rests  his 
conclusions  on  grounds  essentially  distinct  from  those 
which  form  the  basis  of  experimental  science. 

The  word  analogy^  too,  as  well  as  ttidtictuifi,  is  common 
to  physics  and  to  pure  mathematics.  It  is  thus  we  speak 
of  the  analogy  running  through  the  general  properties  of 
the  different  conic  sections,  with  no  less  propriety 
than  of  the  analogy  running  through  the  anatomical 
structure  of  different  tribes  of  animals.  In  some  instances, 
these  mathematical  analogies  are  collected  by  a  species 
€^  induction  ;  in  others,  they  are  inferred  as  consequences 
from  more  general  truths,  in  which  they  are  included  as 
particular  cases.  Thus,  in  the  curves  which  have  just  been 
mentioned,  while  we  content  ourselves  (as  many  elemen- 
tary writers  have  done)^  with  deducing  their  properties 
from  mechanical  descriptions  on  a  plane,  we  rise  experi- 
mentally from  a  comparison  of  the  propositions  which  have 
been  separately  demonstrated  with  respect  to  each  curve, 
to  more  comprehensive  theorems,  applicable  to  all  of  them ; 
whereas,  when  we  begin  with  considering  them  in  their 
tommon  origin,  we  have  it  in  our  power  to  trace  from 


*  UHotpital,  SimiOD,  Sec. 
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the  source,  both  their  generic  properties,  and  their  spe- 
ciGc  peculiarities.  The  satisfaction  arising  from  this 
last  view  of  Ihe  subject  can  be  conceived  by  those  alone 
who  have  experienced  it ;  although  I  am  somewhat  doubt- 
ful  whether  it  be  not  felt  in  the  greatestdegree  bj  such 
as,  after  having  risen  from  the  contemplation  of  particular 
truths  to  other  truths  more  general,  have  been  at  last  con- 
ducted to  some  commanding  station,  where  the  motod 
connexions  and  aflinities  of  the  whole  system  are  brought, 
at  once,  under  the  range  of  the  eye.  Even,  however, 
before  we  have  reached  this  vantage-ground,  the  contem- 
plation of  the  analogy,  considered  merely  as  Bfaei^  h 
pleasing  to  the  mind;  partly,  from  the  mysterious  wonder 
It  excites,  and  partly  from  the  convenient  generalization  of 
knowledge  it  affords.  To  the  experienced  mathematiciin 
this  pleasure  is  farther  enhanced,  by  the  assurance  which 
the  analogy  conveys,  of  the  existence  of  yet  undiscovered 
theorems,  far  more  extensive  and  luminous  than  those  whicL 
have  led  him  by  a  process  so  indirect,  so  tedious,  and  com- 
paratively so  unsatisfactory,  to  his  general  conclusions. 

In  this  last  respect,  the  pleasure  derived  from  analogy 
in  mathematics,  resolves  into  the  same  principle  with 
that  which  seems  to  have  the  chief  share  in  rendering  the 
analo{!:ies  among  the  different  departments  of  nature  soin- 
leresling  a  subject  of  speculation.  In  both  cases,  a  power- 
ful and  agreeable  slimvlus  is  applied  to  the  curiosity,  by 
the  encourac^ement  given  to  the  exercise  of  the  inventive 
faculties,  and  by  the  hope  of  future  discovery,  which  is 
awakened  and  cherished.  As  the  analogous  properties 
(for  instance)  of  the  conic  sections,  point  to  some  general 
tlieorcn^s  of  which  they  arc  corollaries  ;  so  the  analogr 
between  the  phenomena  of  Electricity  and  those  of  Gal- 
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vanism  irresiBtibly  suggests  a  coofident,  though  vague  anti- 
cipation  of  some  general  physical  law  comprebendiDg  the 
phenomena  of  both,  but  diflerently  modiBed  in  its  sensible 
results  by  a  diversity  of  circumstances.^  Indeed,  it  is 
by  no  means  impossible,  that  the  pleasure  we  receive  even 
from  those  analogies  which  are  the  foundation  of  poetical 
metaphor  and  simile,  may  be  found  resolvable,  in  part,  into 
the  satisfaction  connected  with  the  supposed  discovery  of 
truth,  or  the  supposed  acqubition  of  knowledge:  the 
faculty  of  imagination  giving  to  these  illusions  a  momenta- 
ry ascendent  over  the  sober  conclusions  of  experience : 
and  gratifying  the  understanding  with  a  flattering  con- 
sciousness of  its  own  force,  or  at  least  with  a  consolatory 
forgetfulness  of  its  own  weakness. 


"     SECTION  V. 

Of  certain  misapplications  of  the  words  Experience 
and  Induction  in  the  phraseology  of  Modern  Science. 
Illustrations  from  Medicine  and  from  Political  Eco- 
nomy. 

In  the  first  Section  of  this  Chapter,  I  endeavoured  to 
point  out  the  characteristical  peculiarities  by  which  the 
Inductive  Philosophy  of  the  Newtonians  is  distinguished 
from  the  hypothetical  systems  of  their  predecessors:  and 
which  entitle  us  to  indulge  hopes  with  respect  to  the 
permanent  stability  of  their  doctrines,  which  might  be 
regarded  as  chimerical,  if^  in  anticipating  the  future  his* 

•  See  Note  (Y.) 
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tory  of  icieDce,  we  were  to  be  guided  wamnilj  by  tks 
analogy  of  ita  rerolatioiM  in  the  agee  that  aie  paat* 

In  order,  howerer,  to  do  comfdete  joitice  to  tbia  aigi- 
ment,  as  well  as  to  prevent  an  nndoe  extenaion  of  the 
foregoing  conclnBioai,  it  is  necessary  to  guard  Hm  reader 
against  a  vague  application  of  the  appropriate  tema  of 
tndticf  ive  science  to  inquiries  which  have  not  been  r%d^ 
ously  conducted,  according  to  the  roles  of  the  iwilwrltii 
logic.  From  a  want  of  attention  to  this  conaideratiest 
there  is  a  danger,  on  the  one  hand,  of  lending  to  aophistqr 
or.to  ignorance  the  authority  of  those  illastrioQS  naiMi ' 
whose  steps  they  profess  to  follow  ;  and,  on  the  other,  at. 
bringing  discredit  on  that  method  of  jnreatlgition^  el 
which  the  language  and  other  technical  arrangementa  hafo* 
been  thus  pervertedt 

Among  the  distinguistbing  features  of  the  new  logi^ 
when  considered  in  contrast  with  that  of  the  acbooImeD, 
the  roost  prominent  is  the  regard  which  it  profeases  Is 
pay  to  experience^  as  the  only  solid  foundation  of  hoaua 
knowledge.  It  may  be  worth  while,  therefore,  to  consider, 
how  far  the  notion  commonly  annexed  to  this  word  ii 
definite  and  precise ;  and  whether  there  may  not  some- 
times be  a  possibility  of  its  being  employed  in  a  sense 
more  general  and  loose,  tban  the  authors  who  are  looked 
np  to  as  the  great  models  of  inductive  investigation  unde^ 
stood  it  to  convey, -^ 


•  As  the  reflcctioiw  which  follow  ai-c  entirely  of  a  practical  nature,  1 
kbaU  oxpresB  myself  (as  iar  as  is  comustant  «ith  a  doe  regard  to  preciskNi} 
ngrceably  to  the  modes  of  speakiufif  in  common  use ;  without  aflecting  a 
ft(ruj»u]oug  atU'utlon  to  some  8iKiculati\e  di&tiucti9n«,  ^hicb^  howcTrr 
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In  the  course  of  the  abstract  specnlations  contained  in 
the  preceding  section,  I  have  remarked,  that  although  the 
difierence  between  the  two  sorts  of  evidence,  which  are 


curious  and  interestiiigp,  \rhen  considered  in  ooanezion  with  the  Theory  of 
the  Mind,  do  not  lead  to  any  logical  conclnsiona  of  ewential  importance  iA 
the  condact  of  the  Understanding.  In  snch  sciences,  for  example,  as 
Astronomy,  Natural  Philosophy,  and  Chemistry,  which  rest  upon  pheno- 
mena open  to  the  scrutiny  of  erery  inquirer,  it  would  obTiously  be  puerile 
in  the  extreme  to  attempt  drawing  the  line  between  facts  which  ha^e  been 
ascertained  by  our  own  personal  obsenration,  and  those  which  we  have 
implicitly  adopted  upon  our  fidth  in  the  universal  consent  of  the  scientific 
world.  The  evidence,  in  both  cases,  may  be  equally  irresistible:  and 
sometimes  the  most  cautious  reasoners  may  Justly  be  disposed  to  consider 
that  of  testimony  as  the  least  fallible  of  the  two. 

By  far  the  greater  part,  indeed,  of  what  is  commonly  called  experimental 
knowledge,  will  be  found,  when  traced  to  itsorighi,  to  resoWe  entirely  into 
our  confidence  in  the  Judgment  and  the  veracity  of  our  fellow-creatures ; 
nor  (in  the  sciences  already  mentioned)  has  this  identification  of  the  evi- 
dence of  testimony  with  that  of  experience,  the  slightest  tendency  to  afiect 
the  legitimacy  of  our  inductive  conclusions. 

In  some  other  branches  of  knowledge,  (more  particularly  in  those  poli- 
tical doctrines  which  assume  as  incontrovertible  data  the  details  of  ancient 
history)  the  authority  of  testimony  is,  for  obvious  reasons,  much  more 
questionable ;  and  to  digpnify  it,  in  ihesey  with  the  imposing  character  of 
experience  J  is  to  strengthen  one  of  the  chief  bulwarks  of  popular  prejudices. 
This  view  of  the  subject,  however,  although  well  entitled  to  the  attention 
of  the  logician,  has  no  immediate  connexion  with  my  present  argument; 
and  accordingly  I  shall  make  no  scruple,  in  the  sequel,  to  comprehend 
under  the  name  of  experiewe,  the  grounds  of  our  assent  to  all  the  facts  on 
which  our  reasonings  proceed,  provided  only  that  the  certainty  of  these 
facts  be,  on  either  supposition,  equally  Indisputable. 

The  logical  errors  which  it  is  the  aim  of  this  section  to  correct,  turn 
upon  a  still  more  dangerous  latitude  in  the  use  of  this  w^ord ;  in  couse- 
qoence  of  which,  the  authority  of  experience  comes  insensibly  to  be 
extended  to  innumerable  opinions  resting  solely  im  supposed  tmaiofjies; 
while  not  unfrequcntly  the  language  of  Bacon  is  quoted  in  bar  of  any 
theoretical  argument  on  the  other  side  of  the  question. 
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commoDly  referred  to  the  separate  heads  of  experiaui 
and  of  analogy,  be  rather  a  diffisreoce  io  d^re€  than  ii 
kindf  yet  that  it  is  useful  to  keep  these  terms  in  view,  ia 
order  to  mark  the  contrast  between  cases  which  are  sepa- 
rated from  each  other  by  a  very  wide  and   palpabb 
interval ;— more  especially,  to  mark  the  difference  between 
an  argument  from  individual  to  individual  of  the  sane 
species,  and  an  argument  from  species  to  species  of  the 
same  genus.     As  this  distinction,  however,  when  accu- 
rately examined,  turns  out  to  be  of  a  more  vague  and 
popular  nature  than  at  first  sight  appears,  it  ia  not  surpri- 
sing that  instances  should  occasionally  present  themselveSi 
in  which  it  is  diflScult  to  say,  of  the  evidence  before  us, 
to  which  of  these  descriptions  it  ought  to  be  referred. 
Nor  does  this  doubt  lead  merely  to  a  question  coDcerniog 
phraseology :  it  produces  a  hesitation  which  must  hava 
some  eSect  even  on  the  judgment  of  a  philosopher;  the 
maxims  to  which  we  have  been  accustomed,  in  the  course 
of  our  early  studies,  leading  us  to  magnify  the  evidence  of 
experience  as  the  sole  test  of  truth ;  and  to  depreciate  that 
of  analogj/j  as  one  of  the  most  fertile  sources  of  error. 
As   these  maxims  proceed  on  the  supposition,  that  the 
respective  provinces  of  both  arc  very  precisely  defined, 
it  is  evident,  that,  admitting  them  to  be  perfectly  just  io 
themselves,  much  danger  may  still  be  conceivable  from 
their  injudicious  application.     I  shall  endeavour  to  illus- 
trate this  remark  by  some  familiar  instances ;  which,  I 


1  bare  added  this  note,  partly  to  obTiate  some  criticifms,  to  whicb  my 
own  phraseology  may,  at  first  %if^hty  appear  liable;  and  partly  to  point  ont 
the  connexion  between  the  following  diacuasion.  and  some  q(  the  foregolafr 
fipeculations. 
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trust,  will  be  BuflScient  to  recommend  it  to  the  farther 
consideration  of  future  logicians.  To  treat  of  the  subject 
with  that  minuteness  of  detail  which  is  suited  to  its  impor- 
tance, is  incompatible  with  the  subordinate  place  which 
belongs  to  it  in  my  general  design. 

It  is  observed  by  Dr.  Reid,*  that  "  in  medicine,  physi- 
cians must,  for  the  most  part,  be  directed  in  their  pre- 
scriptions by  analogy*  The  constitution  of  one  human 
body  is  so  like  to  that  of  another,  that  it  is  reasonable  to 
think,  that  what  is  the  cause  of  health  or  sickness  to  one, 
may  have  the  same  effect  on  another.  And  this  (he  adds) 
is  generally  found  true,  though  not  without  some  excep- 
tions." 

I  am  doubtful  if  this  observation  be  justified  by  the 
common  use  of  language ;  which  as  far  as  I  am  able  to 
judge,  uniformly  refers  the  evidence  on  which  a  cautious 
physician  proceeds,  not  to  analogy  but  to  experience. 
The  German  monk,  who,  (according  to  the  popular  tradi- 
tion) having  observed  the  salutary  effects  of  antimony 
upon  some  of  the  lower  animds,  ventured  to  prescribe  the 
use  of  it  to  his  own  fraternity,  might  be  justly  said  to  reason 
analogically ;  inasmuch  as  his  experience  related  to  one 
species,  and  his  inference  to  another.  But  if,  after  having 
thus  poisoned  all  the  monks  of  his  own  convent,  he  had 
persevered  in  recommending  the  same  mineral  to  the 
monks  of  another,  the  example  of  our  most  correct  writers 
would  have  authorized  u»to  say,  (how  far  justly  is  a  dif- 
ferent question)  that  he  proceeded  in  direct  opposition  to 
the  evidence  of  experience. 


*  Esiaya  on  the  InteUect.  Powers,  p.  5 
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In  offering  this  slight  criticism  on  Dr.  Reid,  I  would  be 
very  far  from  being  understood  to  say,  that  the  com- 
mon phraseology  is  more  unexceptionable  than  his.  I 
would  only  remark,  that  his  phraseology  on  this  occasioB 
is  almost  peculiar  to  himself ;  and  that  the  preTailing 
opinions,  both  of  philosophers  and  of  the  multitode,  in- 
cline them  to  rank  the  grounds  of  our  reasoning  in  the 
medical  art,  at  a  much  higher  point  in  the  scale  of  evid^icey 
than  what  is  marked  by  the  word  analogy.  Indeed,  I 
should  be  glad  to  know,  if  there  be  any  one  branch  of 
human  knowledge,  in  which  men  are,  in  general,  moi^  de- 
posed to  boast  of  the  lights  of  experience^  that  in  the  prac- 
tice of  medicine. 

It  would,  perhaps,  have  been  better  for  the  world,  if  the 
general  habits  of  thinking  and  of  speaking,  had,  in  this  in- 
stance, been  more  agreeable  than  they  seem  to  be  in  fact, 
to  Dr.  Reid's  ideas  ; — or,  at  least,  if  some  qualifyii^ 
epithet  had  been  invariably  added  to  the  word  experience^ 
to  show  with  how  very  great  latitude  it  is  to  be  understood, 
when  applied  to  the  evidence  on  which  the  physician 
proceeds  in  tlie  exercise  of  his  art.  The  truth  is,  that, 
even  on  the  most  favourable  supposition,  this  evidence,  so 
far  as  it  rests  on  experience,  is  weakened  or  destroyed  by 
the  uncertain  conditions  of  every  new  case  to  which  his 
former  results  are  to  be  applied  ;  and  that,  without  a  pecu- 
liar sagacity  and  discrimination  in  marking,  not  only  the 
resembling,  but  the  characterisficai  features  of  disorders, 
classed  under  the  same  technical  name,  his  practice  can- 
not, with  propriety,  be  said  to  be  guided  by  any  one 
rational  principle  of  decision,  but  merely  by  blind  and 
random  conjecture.  The  more  s  iccessfully  this  sagacity 
and  discrimination  are  exercised,  the  more  nearly  doe^ 
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the  evideDce  of  medical  practice  approach  to  that  of  expe- 
rience; but,  in  every  instance,  without  exception,  so 
immense  is  the  distance  between  them,  as  to  render  the 
meaning  of  the  word  experience^  when  applied  to  medicine, 
essentially  different  from  its  import  in  those  sciences  where 
it  is  possible  for  us,  in  all  cases,  by  due  attention  to  the 
circumstances  of  an  experiment,  to  predict  its  result  with 
an  almost  infallible  certainty.""^ 

Notwithstanding  this  very  obvious  consideration,  it  has 
become  fashionable  among  a  certain  class  of  medical  practi- 
tioners, since  the  lustre  thrown  on  the  inductive  logic  of 
Bacon  by  the  discoveries  of  Newton  and  the  researches 
of  Boyle,  to  number  their  art  with  the  other  branches 
of  experimental  philosophy ;  and  to  speak  of  the  differ- 
ence between  the  empiric  and  the  scientific  physician,  as 
if  it  were  exactly  analogous  to  that  between  the  cautious 
experimenter  and  the  hypothetical  theorist  in  physics. 

*  L'artdocoi^tiirer  en  MMicine  ne  flanroit  oonnster  dans  mie  mite  de 
raisonneiiieiw  appny^s  mar  un  vain  systfime.  Cent  uniqnement  !*art  de  com* 
pnrer  ane  maladie  qa*on  doit  gru^rir,  avcc  les  maiadics  ■emblables  qu'on  a 
d^ja  connaea  par  son  experience  on  par  celle  des  autrca.  Cet  art  oonsiate 
mtee  qaelqnefois  &  appercevoir  un  rapport  cntre  des  maladies  qui  parois- 
sent  n*en  point  avoir,  comme  aossi  des  differences  easentiellea,  quoic(ue  fugi- 
tives, entre  celles  qui  paroisBent  se  reasembler  le  ploa.  Plus  on  aura  ras- 
aembi^  de  faits,  pins  on  sera  en  ^at  de  coujecturer  lieureuaement  j  suppos4 
n^anmoins  qu*on  ait  d*aillcurs  cette  justeese  d*esprit  que  la  nature  seule  peut 
donner. 

*'  Ainsi  le  meilleur  m^ecin  n*cst  pas  (comme  le  pr£jug6  le  suppose)  celui 
qui  accumnle  cu  aveugle  et  en  courant  beancoup  de  pratique,  mais  celul 
qui  ne  fait  que  des  observations  bien  approfondies,  et  qui  Joint  d  ces  obser- 
vations le  nombre  beaucoup  plus  grand  des  observations  faites  dans  tous  les 
siecles  par  des  hommcs  animds  du  m^me  esprit  que  lui.  Ces  observations 
sent  la  vMtable  experience  du  m£dccin."  D\41cmbcrt,  Eclaircisseraens  sur 
le*  El^raens  de  Philowphie,  §  vi. 

3F 
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Experience,  (we  are  told)  ud  experienee  akme,  kmnC  ht 
our  gvide  to  mediciiie  u  in  all '  the  other  departBMOli  of 
pbjrfticel  knowledge  :*— Nor  is  wmj  iimbvetioiiy  kowevet 
retiowUt  proposed  in  the  establisiied  rontine  oi  practioib 
Irat  en  eccmnnlation  of  alleged  cases  is  iflmediately  bronghc 
fMTWard  as  an  experimental  proof  of  the  daogen  which  H 
direatens. 

It  was  a  frequent  and  favourite  remark  of  the  late  Dr. 
Cglleoy— 4lixt  there  are  more  fiJse  facts  comnt  to  the 
woild  than  fUse  theories ;  and  a  dmibir  dtoenration  oean^ 
mote  than  once.  In  the  NawMn  Orgtmon.    ^  Men  of 
leamtog  (sajs  Bacon  in  one  passage)  are  too  oAea  lei^ 
from  indotence  or  credulity,  to  ava3  tliemseltes  of  meM' 
rumowr$  or  fvJkispers  ofe»p€rimc€f  as  confimatknis,  and 
sometimes  u  the  verj  groundwork  of  their  phionephy ; 
ascribing  to  them  the  same  authority  as  if  they  ranted  en 
legitimate  testimony.    Like  to  a  government  which  shooU 
regulate  its  measures,    not  by  the  official  informatios 
received  from  its  own  accredited  ambassadorsy  bat  by  tte 
gOBsipings  of  newsmongers  in  the  streets.    Saoh,  to  tmth, 
is  the  manner  in  which  the  interests  of  phildsophy,  as  br 
as  experience  is  concerned,  have  been  hitherto  adminh- 
tered.    Nothing  is  to  be  found  which  haa  been  ddy 
investigated ;  nothing  which  has  been  verified  by  m  carefiri 
examination  of  proofs ;  nothing  which  has  been  reduced 
to  the  standard  of  number,  weight,  or  measure.*'* 

This  very  important  aphorism  deserves  the  seriooi 

attention  of  those  who,  while  they  are  perpetnally  declaim- 

'  ihg  against  the  uncertainty  and  fallacy  of  systems,  srf 

•  Not.  Org.  Lib.  I.  Aph.  xeviH. 
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themselves  employed  in  amassing  a  chaos  of  insulated  * 
particulars,  which  they  admit  upon  the  slenderest  eyi* 
dence.  Such  men^  sensible  of  their  own  incapacity  for 
scientific  investigation,  have  often  a  midicious  pleasure 
in  destroying  the  fabrics  of  their  predecessors;  or,  if 
they  should  be  actuated  by  less  unworthy  motives,  they 
may  yet  feel  a  certain  gratification  to  their  vanity,  in 
«8toni!3hing  the  world  with  anomalous  «nd  mnlpoked-for 
phenomena  ;-*a  weakness  which  results  &)t  lesn  naturally 
from  ignorance  and  folly,  than  a  bias  to  premature  general* 
ization  from  the  consciousness  ^  genius.*— Both  of  these 
weaknesses  are  unboubledly  adverse  to  the  progress  of 
science  ;  but,  in  the  actual  state  of  human  knowledge,  the 
former  is  perhaps  the  more  dangerous  of  the  two* 

In  the  practice  of  medicine  (to  which  topic  I  wish  to 
confine  myself  more  particularly  at  present)  there  are  a 
variety  of  other  circumstances,  whichj  abstracting  from 
any  suspicion  of  bad  faith  in  those  on  whose  testimony 
the  credibility  of  facts  depends,  have  a  tendency  to  vitiate 
the  most  candid  accounts  of  what  is  commonly  dignified 
with  the  title  of  experience.  So  deeply  rooted  in  the  con* 
atitution  of  the  mind  is  that  disposition  on  which  philoso- 
phy is  grafted,  that  the  simplest  narrative  of  the  most 
illiterate  observ  er  involves  more  or  less  of  hypothesis ; 
nay,  in  general,  it  will  be  found,  that,  in  proportion  to  his 
ignorance,  the  greater  is  the  number  of  coxyectural  priih 
ciples  involved  in  his  statements. 

A  village-apothecary  (and,  if  possible,  in  a  still  greater 
degree,  an  experienced  nurse)  is  seldom  able  to  describe 
the  plainest  case,  without  employing  a  phraseology  of 
which  every  word  is  a  theory ;  whereas  a  simple  and  genu- 
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ine  specificalioD  of  the  phenomena  which  mark  a  partico* 
lar  disease ; — a  8peci6cation  unsophisticated  by  fancy,  or 
by  preconceived  opinions,  maybe  regarded  as  unequiTociI 
evidence  of  a  mind  trained  by  long  and  successful  stud/ 
to  the  most  difficult  of  all  arts,  that  of  the  faithful  inter- 
preiation  ofnaiure. 

Independently  however,  of  all  these  circumstances, 
which  tend  so  powerfully  to  vitiate  the  data  whence  \ht 
physician  has  to  reason ;  and  supposing  his  assumed  foch 
to  be  stated,  not  only  with  the  most  scrupulous  regard  to 
truth,  but  with  the  most  jealous  exclusion  of  theoretical 
expressions,  still  the  evidence  upon  which  he  proceeds  is, 
at  best,  conjectural  and  dubious,  when  conopared  with 
what  is  required  in  chemistry  or  in  mechanics.  It  is  sel- 
dom, if  ever,  possible,  that  the  description  of  any  medical 
case  can  include  all  the  circumstances  with  which  the 
result  was  connected ;  and,  therefore,  how  true  soever  the 
facts  described  may  be,  yet  when  the  conclusion  to  which 
they  lead  comes  to  be  applied  as  a  general  rule  in  practice, 
it  is  not  only  a  rule  rashly  drawn  from  one  single  experi- 
ment, but  a  rule  transferred  from  a  case  imperfectlf 
known,  to  another  of  which  we  are  equally  ignorant. 
Here,  too,  it  will  be  found,  that  the  evidence  of  experience 
is  incomparably  less  in  favour  of  the  empiric,  than  of  the 
cautious  theorist ;  or  rather  that  it  is  by  cautious  theory 
alone,  that  experience  can  be  rendered  of  any  value. 
Nothing,  indeed,  can  be  more  absurd  than  to  contrast,  a< 
is  commonly  done,  experience  with  theory,  as  if  they  stood 
in  opposition  to  each  other.  Without  theory,  (or,  in 
other  words,  without  general  principles,  inferred  from  i 
sagacious  comparison  of  a  variety  of  phenomena,)  exp^ 
riencc  is  a  blind  and  useless  guide ;  while,  on  the  other 
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hand,  a  legitimate  theory  (and  the  same  observation  may 
be  extended  to  hjrpothelical  theories,  supported  by  nume* 
rous  analogies,)  necessarily  presupposes  a  knowledge  of 
connected  and  well  ascertained  facts,  more  comprehensive, 
by  far,  than  any  mere  empiric  is  likely  to  possess*  When 
a  scientific  practitioner,  accordingly,  quits  the  empirical 
routine  of  his  profession,  in  quest  of  a  higher  and  more 
commanding  ground,  he  does  not  proceed  on  the  supposi- 
tion that  it  is  possible  to  supersede  the  necessity  of  expe- 
rience by  the  most  accurate  reasonings  a  priori;  but, 
distrusting  conclusions  which  rest  on  the  observation  of 
this  or  that  individual,  he  is  anxious,  by  combining  those 
of  an  immense  multitude,  to  separate  accidental  conjunc- 
tions from  established  connexions,  and  to  ascertain  those 
laws  of  the  human  frame  which  rest  on  the  universal  expe^ 
rience  of  mankind.  The  idea  of  following  nature  in  the 
treatment  of  diseases ; — an  idea  which^  I  believe,  prevails 
more  and  more  in  the  practice  of  every  physician,  in  pro- 
portion as  his  views  are  enlarged  by  science,  is  founded, 
not  on  hypothesis,  but  on  one  of  the  most  general  laws 
jet  known  with  respect  to  the  animal  economy ;  and  it 
implies  an  acknowledgment,  not  only  of  the  vanity  of  ab- 
stract theories,  but  of  the  limited  province  of  human  art."^ 


•  <^GftncleC  corpm  ri  pronms  mirabili,  qaa  contra  morbos  ae  tueatur ; 
aniltos  arceat}  maltos  jam  inchoatoa  qoam  opdme  et  citiisiffle  aol?at) 
alioflqac  suo  modo,  ad  felicem  cxitum  Icntins  perducat. 

^^Utecj  AutocraieiOy  vis  Naiura:  medieatrix,  vocatur;  medicis,  philoao- 
phis,  notiasima,  et  jure  celcbeirima.  Hsec  sola  ad  multos  morbos  aanandna 
solficit,  in  omnibus  fere  prodest :  Quin  et  medicamenta  sua  natora  optima, 
tantnm  aoliimmodo  prosunt,  quantum  bujos  vires  insitas  cxcilcnt,  dirigant, 
gubernent.  Medicina  enim  uequc  agit  in  cadaver,  neque  repugnante 
natnra  aliquid  pro6cit." 

Conspectus  Medicinsc  Thcoroticip.  Anclore  Jacobo  Gregory,  M.  D.  ^. 
59,  60.  (Edin.  1782  ) 
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These  slight  remariui  are  sufficient  to  show,  how  vagM 
and  iBdetenninate  the  notion  isi  which  is  commonlj  mnnex^ 
ed  to  the  word  experience  by  the  most  seelous  edTocates  tot 
its  psramount  anthority  in  medicine.  -  They  aeeoi  further 
to  ahowi  that  the  question  between  them  and  their  adver- 
saries amounts  to  little  more  than  a  dispute  aboiot  ths 
coaspsratiTe  advantages  of  an  experience  guided  by  pene- 
tration^ and  judgment,  or  of  an  experience  which  is  to 
■i^orsede  all  exercise  of  our  rational  fiicultias  ;  of  an 
experience  accurate,  various,  and  discriminating,  or  cf 
•ne  which  is  gross  and  undistinguiahing,  like  the  percep* 
tiona  of  the  lower  animals. 

Aaother  department  of  knowledge  in  which  cooataat 
appeals  are  made  to  experience,  is  the  science  of  poitlici  i 
and,  in  this  science  also,  I  apprehend,  as  well  aa  in  ths 
fimnor,  that  word  is  used  with  a  far  greater  degree  of  lati* 
tude  than,  is  generally  suspected.  Indeed,  nsosi  of  the 
remarks  which  have  been  already  offered  on  the  one  sub- 
ject, may  be  extended  (mtUatis  mtiiemlts)  to  the  other. 
I  shall  confine  my  attention^  therefore,  in  what  follows,  to 
one  or  two  peculiarities  by  which  politics  is  speci&caOy 
and  exclusively  characterized  as  an  object  of  study ;  and 
which  sieem  to  remove  the  species  of  evidence  it  admits 
of,  to  a  still  greater  distance  than  that  of  medicine  itself, 
from  what  the  word  experience  naturally  suggests  to  a 
careless  inquirer. 

The  science  of  politic*  may  be  divided  into  two  parts; 
the  first  having  for  its  object  the  theory  of  government; 
the  second,  the  general  principles  of  legislation.  That  I 
may  not  lose  myself  in  too  wide  a  field,  I  shall,  on  the 
present  occasion,  waive  all  consideration  of  the  former ; 
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and,  for  the  sake  of  still  greater  precisbDi  shall  restrict 
my  remarks  to  those  branches  of  the  latter,  which  are  cooi- 
prehended  ander  the  general  title  o( PolUical  Economy; 
— a  phrase,  however,  which  I  wish  to  be  here  understood 
in  its  most  extensive  meaning. ''^ 

They  who  have  turned  their  attention,  during  the  last 
century,  to  inquiries  connected  with  population,  national 
wealth,  and  other  collateral  subjects,  may  be  divided  into 
two  classes;  to  the  one  of  which  we  may,  for  the  sake  of 
distinction,  give  the  title  of  political  arithmeticians^  or 
statistical  collectors  ;  to  the  other,  that  o(  political  econo^ 
mists f  or  political  philosophers.  The  former  are  gene- 
rally supposed  to  have  the  evidence  of  experience  in  their 
favour,  and  seldom  fail  to  arrogate  to  themselves  exclu- 
sively, the  merit  of  treading  closely  in  the  footsteps  of 
Bacon*  In  comparison  with  them^  the  latter  are  conu- 
dered  as  little  better  than  visionaries,  or,  at  least,  as 
entitled  to  no  credit  whatever,  when  their  conclusions 
are  at  variance  with  the  details  of  statistics* 

In  opposition  to  this  prevailing  prejudice,  it  may,  with 
confidence,  be  asserted,  that,  in  so  far  as  either  of  these 
branches  of  knowledge  has  any  real  value,  it  must  rest  on 
a  basis  of  well-ascertained  ^cts ;  and  that  the  difference 
between  them  consists  only  in  the  different  nature  of  the 
facts  with  which  they  are  respectively  conversant.  The 
facts  accumulated  by  the  statistical  coHector  are  merely 
particular  results^  which  other  men  have  seldom  an 
opportunity  of  verifying  or  of  disproving ;   and  which,  to 

*See  Note  (7^ 
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tkose  who  consider  them  in  an  iosnlated  state,  can  never 
afford  any  important  information.  The  fitcts  which  the 
political  philosopher  professes  to  investigate  are  ezpoaed 
to  the  examination  of  all  mankind ;  and  while  thej  enaUe 
him,  like  the  general  laws  of  physics,  to  ascertain  mnn- 
berless  particulars  by  synthetic  reasonif^f  they  fumisk 
the  means  of  estimating  the  credibility  of  evidence  resting 
on  the  testimony  of  individual  observers. 

It  is  acknowledged  by  Mr.  Smith,  with  respect  to  him- 
self, that  he  had  **  no  great  faith  in  political  arithmetic  ;''* 
and  I  agree  with  him  so  far  as  to  think  that  little,  if  any, 
regard  is  due  to  a  particular  phmomenonj  when  stated  as 
an  objection  to  a  conclusion  resting  on  the  general  lam 
wUch  regulate  the  course  of  human  affitirs.  Even  admit- 
ting the  phenomenon  in  question  to  have  been  accurately 
observed,  and  faithfully  described,  it  is  yet  possible  that 
we  teay  be  imperfectly  acquainted  with  that  combinatioa 
of  circumstances  whereby  the  effect  is  modified  ;  and  that 
if  these  circumstances  were  fully  before  us,  this  apparent 
exception  would  turn  out  an  additional  illustration  of  the 
very  truth  which  it  was  brought  to  invalidate. 

If  these  observations  be  just,  instead  of  appealing  to 
political  arithmetic  as  a  check  on  the  conclusions  of  poli- 
tical economy,  it  would  often  be  more  reasonable  to 
have  recourse  to  political  economy  a«<  a  check  on  the 
extravagancies  of  political  arithmetic.  Nor  will  this  asser- 
tion appear  paradoxical  to  thoso  who  con<«i(ler,    that  the 
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object  of  the  political  arithmetician  is  too  frequently  to 
record  apparent  exceptions  to  rules  sanctioned  by  the 
general  experience  of  mankind ;  and,  consequently,  that, 
in  cases  where  there  is  an  obvious  or  a  demonstrative 
incompatibility  between  the  alleged  exception  and  the 
general  principle,  the  fair  logical  inference  is  not  against 
the  truth  of  the  latter,  but  against  the  possibility  of  the 
former. 

It  has  long  been  an  established  opinion  among  the 
most  judicious  and  enlightened  philosophers,-— that  as  the 
desire  of  bettering  our  condition  appears  \equally  from 
a  careful  review  of  the  motives  which  habOualltf  if^luence 
our  own  conduct,  and  from  a  general  survey  of  the  his* 
^ory  of  our  specieSy  to  be  the  master-spring  of  human 
industry,  the  labour  of  slaves  never  can  be  so  productive 
as  that  of  freemen.  Not  many  years  have  elapsed,  since 
it  was  customary  to  stigmatize  this  reasoning  as  visionary 
and  metaphysical ;  and  to  oppose  to  it  that  species  of  evi- 
dence to  which  we  were  often  reminded  that  all  theories 
must  bend ; — the  evidence  of  experimental  calculations, 
furnished  by  intelligent  and  credible  observers  on  the 
other  side  of  the  Atlantic.  An  accurate  examination  of 
the  fact  has  shown  how  wide  of  the  truth  these  calcula- 
tions were ; — but  independently  of  any  such  detection  of 
their  fallacy,  might  it  not  have  been  jastly  affirmed,  that 
the  argument  from  experience  was  decidedly  against  their 
credibility ; — the  facts  appealed  to  resting  solely  upon  the 
good  sense  and  good  faith  of  individual  witnesses ;  while 
the  opposite  argument,  drawn  from  the  principles  of  the 
human  frame,  was  supported  by  the  united  voice  of  all 
nations  and  ages  ? 

.3  G 
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If  we  emnino  the  lei^g  principki  vbidi  ma  thnnigli 
Mr.  South'!  Inquiry  into  the  Na«fe  end  Cmees  oC  the 
Wealth  of  NatioDe,  we  abatt  fi«d»  that  aU  «f  tkem  an 
geaeral  fuets  or  general  retulto,  aiuliigDia  to  that  which 
has  been  jypt  mentionecL  Of  thki  kindp  for  InatMwe^  aie 
the  following  propo«itiQD$»-i-froin  which  a  Torj  large  pee- 
portion  of  his  characteriflticAl  doctrinea  follow,  aa  Mcei* 
eary  and  almost  manifest  corrollaries :  That  what  we  call  the 
Political  Order,  is  much  less  the  effect  of  hamaa  contri- 
vaace  than  ia  coaimonly  imagined  s^-That  everj  man  k  a 
better  judge  of  hia  own  interest  than  any  legialator  can  be 
for  him  $  and  that  this  regard  to  private  intereBt  (or»  ia 
other  words,  this  desire  of  bettering  oar  condition)  wmj  be 
safely  trusted  to  as  a  principle  of  action  nnivecaal  aaiaag 
men  in  its  operation  ;-Hi  principle  stronger,  iadeedi  ie 
some  than  in  others,  but  constant  in  ita  habitual  ^fiffBinwi* 
upon  all:— That,  where  the  rights  of  indiTiduala  are 
completely  protected  by  the  magistrate,  there  ia  a  atroqg 
tendency  in  human  affairs,  arising  from  what  we  are  apt 
to  consider  as  the  selfish  passions  of  our  nature,  to  a  pro- 
gressive and  rapid  improvement  in  the  state  of  society: 
-—That  thin  tendency  to  improvement  in  human  affairs  is 
often  so  very  powerful,  as  to  correct  the  inconveniences 
threatened  by  the  errors  of  the  statesman : — And  that, 
therefore,  the  reasonable  presumption  ia  in  favour  of  everj 
measure  which  is  celculated  to  afford  to  its  farther  deve- 
lopement,  a  scope  still  freer  than  what  it  at  present  enjoys; 
or  which  amounts  very  nearly  to  the  same  thing,  in  favour 
of  as  great  a  liberty  in  the  employment  of  industry,  of 
capilal,  and  of  talents,  as  is  consistent  with  the  security 
of  property,  and  of  the  other  rights  of  our  fellow-citizens. 
— The  premises,  it  is  perfectly  obvious,  from  which  these 
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conclusions  are  deduced,  are  neither  hypothetical  assump- 
tions, nor  metaphysical  abstractions.  They  are  practical 
maxims  of  good  sense,  approved  by  the  experience  of  men 
in  all  ages  of  the  world ;  and  of  which,  if  we  wish  for  any 
additional  confirmations,  we  have  only  to  retire  within 
our  own  bosoms,  or  to  open  our  eyes  on  what  is  passing 
around  us. 

From  these  considerations  it  would  appear,  that  in  poli- 
tics, as  well  as  in  many  of  the  other  sciences,  the  loudest 
advocates  for  experience  are  the  least  entitled  to  appeal 
to  its  authority  in  favour  of  their  dogmas ;  and  that  the 
charge  of  a  presumptuous  confidence  in  human  wisdom 
and  foresight,  which  they  are  perpetually  urging  against 
political  philosophers,  may,  with  far  greater  justice,  be 
retorted  on  themselves.  An  additional  illustration  of  this 
is  presented  by  the  strikingly  contrasted  effects  of  staiiS' 
tical  and  o(  philosophical  studies  on  the  intellectual  habits 
in  general ; — the  former  invariably  encouraging  a  predilec- 
tion for  restraints  and  checks,  and  all  the  other  technical 
combinations  of  an  antiquated  and  scholastic  policy ; — 
the  latter,  by  inspiring,  on  the  one  hand,  a  distrust  of  the 
human  powers,  when  they  attempt  to  embrace  in  detail, 
interests  at  once  so  complicated  and  so  momentous :  and, 
on  the  other,  a  religious  attention  to  the  designs  of  Nature, 
as  displayed  in  the  general  laws  which  regulate  her 
economy  ; — ^leading,  no  less  irresistibly,  to  a  gradual  and 
progressive  simplification  of  the  political  mechanism. 
It  is,  indeed,  the  never-failing  result  of  all  sound  philo- 
sophy, to  humble,  more  and  more,  the  pride  of  science 
before  that  Wisdom  which  is  infinite  and  divine  ; — 
whereas,  the  farther  back  we  carry  our  researches  into 
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those  agesf  the  institutioDB  of  which  have  been  crcdn- 
lously  regarded  as  monuments  of  the  superiority  of  unso- 
phisticated good  sense,  over  the  false  refinementa  of 
modern  arrogance,  we  are  the  more  struck  with  the 
numberless  insults  offered  to  the  most  obvious  soggesticMU 
of  nature  and  of  reason.  We  may  remark  this,  not  onlj 
in  the  moral  depravity  of  rude  tribes,  but  in  the  universal 
disposition  which  they  discover  to  disfigure  and  distort 
the  bodies  of  their  infants  ; — in  one  case,  new-modellmg 
the  form  of  the  eye-lids  ; — in  a  second,  lengthening  tiie 
ears  ; — in  a  third,  checking  the  growth  of  the  feet ; — in  a 
fourth,  by  mechanical  pressures  applied  to  the  head, 
attacking  the  seat  of  thought  and  intelligence.  To  allow 
the  human  form  to  attain,  in  perfection,  its  fiair  propor- 
tions, is  one  of  the  latest  improvements  of  civiliied 
society ;  and  the  case  is  perfectly  analogous  in  thoie 
sciences  which  have  for  their  object  to  assist  nature  in 
the  cure  of  diseases  ;  in  tlie  developement  and  improYe* 
ment  of  the  intellectual  faculties  ;  in  the  correction  of  bad 
morals  ;  and  in  the  regulations  of  political  economy. 
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SECTION  VI. 


Of  the  Speculation  concemtngf  Final  Causes. 


I. 


Opinion  of  Lord  Bacon  on  the  Subject. — Final  Causes 
rejected  by  Des  Cartes^  and  by  the  majority  of  French 
Philosophers. — Reco^ised  as  legitimate  Objects  of 
research  by  Newton. — Tacitly  acknowledged  by  all  as 
a  useful  logical  Chiidey  even  in  Sciences  which  have  n* 
immediate  relation  to  Theology. 

The  study  of  Final  Causes  may  be  considered  in  two 
different  points  of  view  ;  first,  as  subservient  to  the  evi- 
dences of  natural  religion  ;  and  secondly,  as  a  guide  and 
auxiliary  in  the  investigation  of  physical  laws.  Of  these 
views  it  is  the  latter  alone  which  is  immediately  connected 
with  the  principles  of  the  inductive  logic;  and  it  is  to 
this,  accordingly,  that  I  shall  chiefly  direct  my  attention 
in  the  following  observations.  I  shall  not,  however,  ad- 
here so  scrupulously  to  a  strict  arrangement,  as  to  avoid 
all  reference  to  the  former,  where  the  train  of  my  reflec- 
tions may  naturally  lead  to  it.  The  truth  is,  that  the 
two  speculations  will,  on  examination,  be  found  much 
more  nearly  allied,  than  might  at  first  sight  be  appre- 
hended. 
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I  before  observed,  that  the  phrase  Final  Cause  wai 
first  introduced  by  Aristotle ;  and  that  the  extension  thus 
given  to  the  notion  o(  causation  contributed  powerful! j  to 
divert  the  inquiries  of  his  followers  from  the  proper  objects 
of  physical  science.  In  reading  the  strictures  of  Bacoa 
on  this  mode  of  philosophizing,  it  is  necessary  always  to 
bear  in  mind,  that  they  have  a  particular  reference  to  the 
theories  of  the  schoolmen ;  and,  if  they  should  sometimes 
appear  to  be  expressed  in  terms  too  unqualiGed,  dae 
allowances  ought  to  be  made  for  the  undistinguishing  lesl 
of  a  reformer,  in  attacking  prejudices  consecrated  by  kng 
and  undisturbed  prescription.  ^^  Causarum  Jinalium  in- 
qnisitio  sterilis  esf,  et  ianquam  Virgo  Deo  cansecmtOf 
nihil  partt."  Had  a  similar  remark  occurred  in  any  phikio- 
phical  work  of  the  eighteenth  century,  it  might  perhaps 
have  been  fairly  suspected  to  savour  of  the  schod  of 
Epicurus ;  although,  even  in  such  a  case,  the  qnaintness 
and  levity  of  the  conceit  would  probably  have  inclined  a 
cautious  and  candid  reader  to  interpret  the  author's  mean- 
ing with  an  indulgent  latitude.  On  the  present  occasioo, 
however,  Bacon  is  bis  own  best  commentator  ^  and  I 
shall  therefore  quote,  in  a  faithful,  though  abridged  trans* 
lation,  the  preparatory  passage  by  which  this  allusion  if 
introduced. 

^'  The  second  part  of  metaphysics  is  the  investigatioo 
o( final  causes ;  which  I  object  to,  not  as  a  speculation 
which  ought  to  be  neglected,  but  as  one  which  has,  in 
general,  been  very  improperly  regarded  as  a  branch  of 
physics.  If  this  were  merely  a  fault  of  arrangement,  I 
nhould  not  he  disposed  to  lay  great  strci^s  upon  it ;  for 
nrrangenient  is  useful  chiefly  as  a  help  to  perspicuity,  and 
doc^  not  oflect  the  subslanllal  inaltcr  of  jjcicnce  :  But,  in 
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this  instance,  a  disregard  of  method  has  occasioned  the 
most  fatal  consequences  to  philosophy ;  inasmuch  as  the 
consideration  of  final  causes  in  physics  has  supplanted 
and  banished  the  study  of  physical  causes ;  the  fancj 
amusing  itself  with  illusory  explanations  derived  from 
the  former,  and  misleading  the  curiosity  from  a  steady 
prosecution  of  the  latter."  After  illustrating  this  remark 
by  various  examples,  Bacon  adds :  "  I  would  not,  how- 
ever, be  understood,  by  these  observations,  to  insinuate, 
that  the  final  causes  just  mentioned  may  not  be  founded 
in  truth,  and,  in  a  metaphysical  view,  extremely  worthy 
of  attention  ;  but  only,  that  when  such  disquisitions 
invade  and  overrun  the  appropriate  province  of  physics^ 
they  are  likely  to  lay  waste  and  ruin  that  department  of 
knowledge.''  "  The  passage  concludes  with  these  words : 
^^And  so  much  concerning  metaphysics;  the  part  of 
which  relating  to  final  causes^  I  do  not  deny^  has  been 
often  enlarged  upon  in  physical,  as  well  as  in  metaphy- 
sical treatises.  But  while,  in  the  latter  of  these,  it  is 
treated  of  with  propriety,  in  the  former,  it  is  altogether 
n;iisplaced ;  and  thatj  not  merely  because  it  violates  the 
rules  of  a  logical  order,  but  because  it  operates  as  a 
powerful  obstacle  to  the  progress  of  inductive  science.""^ 

The  epigrammatic  maxim  which  gave  occasion  to  these 
extracts  has,  I  believe,  been  dftener  quoted  (particularly 
by  French  writers)  than  any  other  sentence  in  Bacon's 
works  ;  and,  as  it  has  in  general  been  stated,  without  any 
reference  to  the  context,  in  the  form  of  a  detached  apho- 
rism, it  has  been4:ommonly  supposed  to  convey  a  meaning 
widely  different  from  what  appears  to  have  been  annexed 

♦  De  Augm.  Sclent,  Lib,  IH.  Cap.  it.  t.    See  Note  (AA.) 
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to  it  by  the  author.  The  remarlcB  wttli  which  he  fass  pre- 
faced it,  and  which  I  have  here  euhmilted  to  the  consider- 
Blion  of  my  readers,  sufficiently  Hhow,  not  only  that  he 
meant  his  proposition  to  be  restricted  to  the  abuse  of  final 
causes  in  the  phynics  of  Aristotle,  but  that  iic  was  anxion 
to  guard  ae^ainst  the  possibiliiy  of  any  misapprebensionor 
misrepresentation  of  his  opinion.  A  farther  proof  of  thit 
is  afforded  by  the  censure  which,  in  the  same  paragraph, 
he  bestows  on  Aristotle,  for,  "  subslittiting  Nature, 
instead  of  God,  as  the  fountain  of  final  causes  ;  and  for 
treating  of  them  rather  as  subservient  to  logic  than  la 
theology." 

A  sitDilar  observation  may  be  made  on  another  sentience  ! 
in  Bacon,  in  the  interpretation  of  which  a  very  learned  ' 
writer.  Dr.  Cudwortb,  seems  lo  have  altogether  lost  sight 
of  his  usual  candour.  "  Ineredibite  est  quantum  agmei 
idolorum  philosophJE  immisserit,  naturalium  operstionnB 
ad  Bimilitndinem  actionum  humanamm  reductio.**  "If 
(says  Cud  worth)  the  Advancer  of  Learning  here  speaks  cC 
those  who  unskilfully  attribute  their  own  properties  to 
inanimate  bodies,  (as  when  they  say,  that  matter  diMint 
forms  as  the  female  does  (he  males,  and  that  heavy  bodiM 
descend  down  by  appetite  towards  the  centre,  that  they 
may  rest  therein)  there  is  nothing  to  be  reprehended  in  the 
passage.  But,  if  his  meanhig  be  extended  further  to  take 
away  all  final  causes  from  the  things  of  nature,  then  is  it 
the  very  spirit  of  atheism  and  infidelity.  It  is  no  idol  of 
the  cave  or  den  (lo  use  that  afiected  language)  that  is,  do 
prejudice  or  fallacy  imposed  on  ourselves,  from  the  attii- 
bulio);  our  own  animalish  properties  to  things  without  us, 
to  think  that  the  frame  and  system  of  (his  whole  world  vsi 
contrived  by  a  perfect  understanding  and  mind." 
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« 
It  is  difficult  to  conceive  that  any  person  who  had  read 

Bacon's  works,  and  who,  at  the  same  time,  was  acquainted 
with  the  theories  which  it  was  their  great  object  to  ex- 
plode, could,  for  a  moment,  have  hesitated  about  rejecting 
the  latter  interpretation  as  altogether  absurd ;  and  yet  the 
splenetic  tone  which  marks  the  conclusion  of  Cudworth's 
strictures,  plainly  shows,  that  he  had  a  decided  leaning 
to  it,  in  preference  to  the  former.*  The  comment  does 
no  honour  to  his  liberality ;  and,  on  the  most  favourable 
supposition,  must  be  imputed  to  a  superstitious  reverence 
for  the  remains  of  Grecian  wisdom,  accompanied  with  a 
corresponding  dread  of  the  unknown  dangers  to  be  appre- 
hended  from  philosophical  innovations.  Little  was  he 
aware,  that,  in  turning  the  attention  of  men  from  the  his- 
tory of  opinions  and  systems,  to  the  observation  and  study 
of  nature.  Bacon  was  laying  the  foundation  of  a  bulwark 
against  atheism,   more  stable  and  impregnable  than  the 


i 


*  'Even,  the  former  interpretation  is  not  ag;recablc  (as  appears  manifestly 
from  the  context)  to  Bacon*a  idea.  The  prejudices  which  he  has  here  more 
particularly  in  view,  arc  those  which  take  their  rise  ftrom  a  bias  in  the  mind 
to  imagine  a  gpreater  equality  and  uniformUy  in  nature  than  really  exists. 
As  an  instance  of  this,  he  mentions  the  uniyorsal  assumption  among  the  an- 
cient astronomers,  that  all  the  celestial  motions  are  performed  in  orbits 
perfectly  circular  \ — an  assumption,  which,  a  few  years  before  Bacon  wrote, 
had  been  completely  disproved  by  Kclper.  To  this  he  adds  some  other  exam- 
ples from  physics  and  chemistry ;  after  which  he  introduces  the  g^eral 
reflection  animadverted  on  by  Cud  worth  .—The  whole  passage  concludes 
with  these  words.  '^  Tanta  est  hormoniae  discrepantia  inter  spiritom  hominis 
et  spiritum  mnndu^* 

The  criticism  may  appear  minute  \  but  I  cannot  forbear  to  mention,  as  a 
proof  of  the  carelessness  with  which  Cudworth  had  read  Bacon,  that  the 
prejudice  supposed  by  the  former  to  belong  to  the  class  of  idola  gpeau^  ia 
expressly  quoted  by  the  latter,  as  an  example  of  the  idoia  tribus.  (See 
tbe  5tb  Book  de  Augment.  Scient.  Chap.  iv. 

3  IT 
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united  labours  of  the  ancients  were  able  to  rear ;— a  bulwark 
which  deriyea  additional  strength  from  everj  new  acces- 
sion to  the  stock  of  human  knowledge^* 

• 
Whether  Bacon's  contempt  for  the  Final  Caosea  of  the 
Aristotelians  has  not  carried  him  to  an  extreme  in  recon- 
mending  the  total  exclusion  of  them  from  phjaics,  is  a 
verj  different  question ;  and  a  question  of  much  impor- 
tance in  the  theory  of  the  inductive  logic.  M7  own  opin- 
ion is,  that  his  views  on  this  point,  if  considered  as  qipli- 
eable  (o  the  present  state  of  experimental  Bcieoce,  are 
extremely  limited  and  erroneous.    Perhaps,  at  the  time 


*  Eztebit  eximiom  Newtoni  ojpw  adversM  AUieorum  iB^petas 
mmn  inaridiiim.    (Cotesii  Pnef.  in  Edit.  Secnnd.  Priiidp.} 

In  the  mboTe  TindicaHon  of  Bacon,  I  hare  abstained  from  any  appeal  to 
the  instances  in  which  he  has  himself  forcibly  and  eloquently  expreaMd  the 
same  sentiments  here  ascribed  to  him;  because  I  oonceiTe  that  aoa  aalte% 
real  opinions  are  to  be  most  indisputably  jndg^  of  from  the  gemmrai  spirit 
and  tendency  of  his  writin(|;s.  The  following  passage,  however,  is  too  pre- 
cious a  document  to  be  omitted  on  the  present  occasion.  It  is  indeed  one 
of  the  most  hackneyed  quotations  in  our  language ;  but  it  forms,  00  tbst 
▼ery  account,  the  more  striking  a  contrast  to  the  TolnmiiioaB  aDd  mm 
neglected  erudition  displayed  by  Cudworth  in  defence  of  the  name  vga- 
ment. 

^  I  had  rather  believe  all  the  fables  in  the  Legend,  and  the  Talnrad,  and 
the  Alcoran,  thau  that  this  universal  frame  is  without  a  mind !  It  is  true  thit 
a  little  philosophy  inclineth  man*s  mind  to  atheism ;  but  depth  in  philosophy 
bring^th  mcn*s  minds  about  to  religion;  for  while  the  mind  of  Man  hioketli 
upon  second  causes  scattered,  it  may  sometimes  rest  in  them  and  go  no  fiv- 
tbcr ',  but  when  it  beholdeth  the  chain  of  them  confederate  and  linked 
together,  it  must  needs  fly  to  providence  and  Deity :  nay,  even  that  school 
which  is  most  accused  of  atheism,  doth  most  demonstrate  religion ;  that  ii, 
the  scfaoof^of  LcucippuH,  and  Democritus,  and  Epicurus :  fbr  it  is  a  thoa- 
sand  tiroes  moaa  credible,  that  four  mutable  elements  and  one  inunntable 
fifth  eMence,  duly  and  eternally  placed,  need  no  God,  than  that  an  army 
of  infinite  Rmall  portions,  or  Reeds  unplaced,  should  have  produced  this 
order  and  beauty  without  a  divine  marshal.'*    (Bacon's  EnayB^ 


» 
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when  he  wrote,  such  and  exclusion  may  have  appeared 
necessarj,  as  the  only  effectual  antidote  against  the  errors 
which  then  infected  every  branch  of  philosophy;  but 
granting  this  to  be  true,  no  good  reason  can  be  given  for 
continuing  the  same  language,  at  a  period  when  the  pro- 
per object  of  physics  is  too  well  understood,  to  render  it 
possible  for  the  investigation  of  final  causes  to  lead  astray 
the  most  fanciful  theorist.  What  harm  can  be  appre- 
hended from  remarking  those  proofs  of  design  which  fall 
under  the  view  of  the  physical  inquirer  in  the  course  of 
his  studies  ?  Or,  if  it  should  be  thought  foreign  to  his 
province  to  speak  of  design^  he  may,  at  least,  be  permit- 
ted to  remark  what  ends  are  really  accomplished  by  par- 
ticular means;  and  what  advantages  result  from  the 
general  law»  by  which  the  phanomena  of  nature  are  regu- 
lated. In  doing  this,  he  only  states  a  fact;  and  if  it  be 
illogical  to  go  farther,  he  may  leave  the  inference  to  the 
moralist  or  the  divine* 

In  consequence,  however,  of  vague  and  common-place 
declamation  against  final  causes,  sanctioned  (as  has  been 
absurdly  supposed)  by  those  detached  expressions  of  Ba- 
con, which  have  suggested  the  foregoing  reflections,  it  has 
for  many  years  past  become  fashionable  to  omit  the  con- 
sideration of  them  entirely,  as  inconsistent  with  theacknow- 
kdged  rules  of  sound  philosophizing ; — a  caution  (it  may 
be  remarked  by  the  way)  which  is  most  scrupulously  ob- 
served by  those  writers  who  are  the  most  forward  to  cen- 
sure every  apparent  anomaly  or  disorder  in  the  economy 
of  the  universe.  The  effect  of  this  has  been,  to  divest  the 
study  of  nature  of  its  most  attractive  charms';  and  to  sa- 
crifice to  a  false  idea  of  logical  rigour,  all  the  moral  im- 
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preiaioni  and  pleasures  which  physical  knowledge  is  fitted 
to  yield.* 

Nor  is  it  merely  in  a  $noral  vieWt  that  the  consideration 
of  uses  is  interesting.  There  are  some  parts  of  nature  in 
which  it  is  necessary  to  complete  the  physical  theory;  nsji 
there  are  instances,  in  which  it  has  proved  a  powerful  and 
perhaps  indispensable  organ  ot physical  discovery.  That 
Bacon  should  not  have  been  aware  of  this,  will  not  ap- 
pear surprising,  when  it  is  recollected,  that  the  chief  facts 
which  justify  the  observation  have  been  brought  to  light 
since  his  time. 

Of  these  facts^  the  most  remarkable  are  furnished  by 
the  science  of  anatomy.  To  understand  the  structure  of 
an  animal  body,  it  is  necessary  not  only  to  examine  the 
conformation  of  the  parts,  but  to  consider  their/tiiic/ioti«; 
or,  in  other  words,  to  consider  their  ends  and  uses :  nor 
indeed,  does  the  most  accurate  knowledge  of  the  former, 
till  perfected  by  the  discovery  of  the  latter,  afibrd  satis- 
faction to  an  inquisitive  and  scientific  mind.     Every  ana- 

*  <<  If  a  traveller  (rays  the  great  Mr.  Boyle)  beings  in  aome  Ul-inhabited 
eastern  country,  should  come  to  a  large  and  fair  building,  Bnch  as  one  of 
the  most  stately  of  those  they  call  caravanzeras,  though  he  would  esteen 
and  be  delighted  with  the  magniBceuce  of  the  structure,  and  the  coromo- 
diousneas  of  the  apartments,  yet  supposing  it  to  have  been  erected  but  for 
the  honour  or  the  pleasure  of  the  founder,  he  would  commend  so  stately  a 
fabric,  wUhout  thanking  him  for  it ;  but,  if  he  were  satisGed  that  this  com- 
modious building  \va»  designed  by  the  founder  as  a  receptacle  for  passen- 
gers, who  were  freely  tp  have  the  use  of  the  many  couTeniences  the  apart^ 
menta  afforded,  he  would  then  think  himself  obliged,  not  only  to  praiae  the 
magnificence,  but  with  gratitude  to  acknowledge  the  bounty  and  the  phi- 
lanthropy of  so  munificent  a  benefactor."  (Boylc^s  Works,  Vol.  IV.  p,  517. 
Folio  edition.) 


H  difTcrenf, 
!ird  ueccs- 


■:.  cai  i;<r,) 
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through  the  arterieB»  and  retarn  through  the  T«iii8  whole 
Talyes  did  not  oppose  its  conne  that  waj/^* 

Thui  perception  of  dea^  and  contrivance  is  more 
pecnliariy  impressive,  when  we  contemplate  those  hntan- 
ces  in  the  animal  economy,  in  which  the  tame  .effect  ii 
produced,  in  different  combinations  of  circumataocea,  bj 
different  means  :**when  we  compare,  for  example,  the  cir- 
culation of  the  blood  in  the  foetus,  with  that  in  the  body 
of  the  animal  after  it  is  born.  On  such  an  occasion,  hov 
is  it  possible  to  withhold  the  assent  from  the  iageuoei 
reflection  of  Baxter!  <^  Art  and  means  are  deaignediy 
multiplied,  that  we  might  not  take  it  for  the  dfteta  ef 


•  Bbjle's  Works,  Vol.  IV.  p.  S39.  Folio  Edit    See  OaOfaM  of 

Phnoeophy,  p.  1S5.  (Edin.  1703.) 

Tbe  rpwoning  here  ascribed  to  Harrey  seeiiMi  now  ao  werj  natiml  aid 
abrioaa,  that  aome  have  been  disposed  to  question  his  claim  to  the  lu|h 
tmk  commonly  aarigned  to  him  among^  the  improyers  of  sciettce.  The  late 
Dr.  William  Hunter  has  said,  that  after  the  discorery  of  the  TslTes  in  the 
Teins,  which  Harrey  learned,  while  in  Italy,  from  hia  n— In  Fabriciai  ah 
Aquapendente,  the  remaining  step  might  easily  hare  been  made  by  aay 
person  of  common  abilities.  *<  This  discovery  (he  oboenres)  set  Harrey  to 
work  upon  the  ute  of  the  heaft  and  TBscnlar  system  in  aafmala :  and  in  ^ 
course  of  some  years,  he  was  so  happy  as  to  discorer,  and  to  prore  beyond 
all  poBsibility  of  doubt,  the  circulation  of  the  blood.**  He  nflerwai^ 
expresses  his  astoniihment  thai  this  discovery  should  have  been  left  for 
Harvey;  adding,  that  <<  Providence  meant  to  reserve  It  for  Ami,  and  wosld 
not  let  men  see  what  feat  before  them,  nor  understand  fdkai  tkey  rwad^* 
nunter*8  Introductory  Lectures,  p.  42.  et  seq. 

Whatever  opinion  be  formed  on  this  point.  Dr.  Hnnter^s  remains  aie 
valuable,  as  an  additional  proof  of  the  regard  paid  by  anatomiata  ta  Fmal 
Cansety  in  the  study  of  physiology. 

Sec  also  llallcr,  Elem.  Pbysiolog.  Tom.  I.  p.  204. 
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chance ;  and,  in  some  cases,  tfae  method  itself  is  difTerent, 
that  we  might  see  it  is  not  the  effect  of  surd  neces- 
sity."* 


*  Inquiry  into  the  Nature  of  the  Human  Soul,  Vol.  I.  p.  136.  (3d  Ed.) 

The  following  passage  fh>in  an  old  English  dirine  may  be  of  use  for  the 
forther  illustration  of  this  argument.  I  quote  it  with  the  greater  confi- 
dence,  as  I  find  that  the  most  eminent  and  original  physiolog^t  of  the 
present  age  (M.  CuTier)  has  been  led,  by  his  enlightened  researches  con- 
cerning the  laws  of  the  animal  economy,  into  a  train  of  thinking  strikingly 
similar. 

<*  Man  is  always  mending  and  altering  his  works;  but  nature  observes 
the  same  tenor,  because  her  works  are  so  perfect,  that  there  is  no  place  for 
amendments,  nothing  that  can  be  reprehended.  Th#;  moat  sagacious  men  in 
so  many  ages  haye  not  been  able  to  find  any  flaw  in  these  divinely  contrived 
and  formed  machines;  no  blot  or  error  in  this  great  volume  of  the  world, 
as  if  any  thing  had  been  an  imperfect  essay  at  the  first ;  nothing  that  can 
be  altered  for  the  better;  nothing  but  if  it  were  altered  would  be  marred. 
This  could  not  have  been,  had  man's  body  been  the  work  of  chance,  and 
not  counsel  and  providence.  Why  should  there  be  constantly  the  same 
parts  ?  V^liy  should  they  retain  constantly  the  same  places  ?  Nothing  so 
contrary  as  constancy  and  chance.  Should  I  see  a  man  throw  the  same 
number  a  thousand  times  together  upon  but  three  dice,  could  you  persuade 
me  that  this  were  accidental,  and  that  there  was  no  necessary  cause  for  it? 
IIow  much  more  incredible  then  is  it,  that  constancy  in  such  a  variety,vsuch 
a  multiplicity  of  parts,  should  be  the  result  of  chance  ?  Neither  yet  can 
these  works  be  the  eficcts  of  Necessity  or  Fate,  for  then  there  would  be 
the  same  constancy  observed  in  the  smaller  as  well  as  in  tfae  larger  parts 
and  vessels ;  whereas  there  we  sec  nature  doth,  as  it  were,  sport  itself,  the 
minute  Ramifications  of  all  the  vessels,  veins,  arteries,  and  nerves,  infiuitely 
varying  in  individuals  of  the  same  species,  so  that  they  are  not  in  any  two 
alike."    (Ray's  Wisdom  of  God  in  the  Creation.) 

Nature,  (says  Cuvier)  while  confining  herself  strictly  within  those  limits 
which  the  conditions  necessary  for  existence  prescribed  to  her,  has  yielded 
to  her  spontaneous  fecundity  wherever  these  conditions  did  not  limit  her 
operations ;  and  without  ever  passing  beyond  the  small  number  of  combi- 
nations, that  can  be  realized  in  the  essential  modifications  of  the  important 
orgmmj  ahe  seems  to  have  given  full  scope  to  her  fancy,  in  filling  up  the 
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The  Btodj  of  comparative  anatomy  leads,'  at  every  step, 
BO  directly  and  so  manifestly  to  the  same  conclosion,  that 
even  those  physiologists  who  had  nothing  in  view  but  the 
advancement  of  their  own  science,  unanimoasly  agree  in 
recommending  the  dissection  of  animals  of  different  kinds, 
as  the  most  effectual  of  all  helps  for  ascertaining  the 
functions  of  the  various  organs  in  the  homan  frame ; — 
tacitly  assuming  as  an  incontrovertible  troth,  that  in  pro- 
portion to  the  variety  of  means  by  which  the  same  efibct 
is  accomplished,  the  presumption  increases,  that  thn 
effect  was  an  end  in  the  contemplation  of  the  artist. 
**  The  intention  of  nature  (says  one  author)  in  the  forma- 
tion of  the  different  parts,  can  nowhere  be  so  well  learned 
as  from  comparative  anatomy  i  that  is,  if  we  would  under- 
stand physiology,  and  reason  on  the  functions  of  the 
animal  economy,  we  must  see  how  the  same  end  is  brought 
about  in  other  species. — We  must  contemplate  the  part 
or  organ  in  different  animals;  its  shape,  position,  and 
connexion  with  the  other  parts ;  and  observe  what  thence 
arises.  If  we  find  one  common  effect  constantly  pro- 
duced, though  in  a  very  different  way,  we  miay  safely 
conclude  that  this  is  the  use  or  function  of  the  part. — 

■nbordinate  parts.  With  respect  to  these,  it  is  not  inqaired,  whether  aa 
Individual  form,  whether  a  particular  arrangfemeot  be  necessary :  it  seens 
often  not  to  have  been  asked,  whether  it  be  often  useful,  in  order  toredncr 
it  to  practice ;  it  is  sufficient  that  it  be  possible,  that  it  destroy  not  the 
harmony  of  the  whole.  Accordingfly,  as  wc  recede  from  the  priucipsl 
orgtins,  and  approach  to  those  of  less  importance,  the  rarieties  in  structure 
and  appearance  become  more  numerous ;  and  when  we  arrive  at  the  sur- 
face of  the  body,  where  the  parts  the  least  essential,  and  whose  injuries 
arc  the  least  momentous,  are  necessarily  placed,  the  number  of  varieties 
is  so  great,  that  the  conjoined  labours  of  naturalists  have  not  yet  been  able 
to  g^ve  us  an  adequate  idea  of  them.'*    (Lerous  d* Anatomic  Compar^e.) 
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This  reasoDiDg  can  never  betray  us,  if  we  are  but  sure  of 
the  facts."* 

The  celebrated  Albinus  expresses  himself  to  the  same 
purpose  in  his  preface  to  Harvey's  Exerciialio  de  3Iotu 
Cordis.  "  Incidenda  autem  animalia,  quibus  partes  illse 
quarum  actiones  quserimus  esdem  atque  homini  sunt,  aut 
certe  similes  iis ;  ex  quibus  sine  metu  erroris  judicare  de 
illis  hominis  liceat.  Quin  et  reliqua,  si  modo  aliquam 
habeant  adhominem  similitudinem,  idonea  sunt  ad  aliquod 
suppeditandum." 

If  Bacon  had  lived  to  read  such  testimonies  as  these  in 
favour  of  the  investigation  of  Final  Causes ;  or  had  wit- 
nessed the  discoveries  to  which  it  has  led  in  the  study  of 
the  animal  economy,  he  would,  I  doubt  not,  have  readily 
admitted,  that  it  was  not  altogether  uninteresting  and 
unprofitable,  even  to  the  physical  inquirer.  Such,  how- 
ever,  is  the  influence  of  an  illustrious  name,  that,  in  direct 
opposition  to  the  evidence  of  historical  facts,  the  asser- 
tion of  the  complete  sterility  of  all  these  speculations  is, 
to  the  present  day,  repeated,  with  undiminished  confi- 
dence, by  writers  of  unquestionable  learning  and  talents. 
In  one  of  the  most  noted  physiological  works  which  have 
lately  appeared  on  the  Continent,  Bacon's  apothegm  is 
cited  more  than  once  with  unqualified  approbation; 
although  the  author  candidly  owns,  that  it  is  difiicult  for 
the  most  reserved  philosopher  always  to  keep  it  steadily 
in  view,  in  the  course  of  his  inquiries.f 

*  Letter  by  an  anonymous  Correspondent,  prefixed  to  Monro's  Compara- 
tive Anatomy.    London,  1744. 

-f  '*  Je  reg^dc,  avec  Ic   ^rand  Bacon,  la  philoflophie  des  causes  finales 
comne  sterile :  uais  il  est  bien  difficile  &  rhomme  Ic  plus  r^rv^,  de  n'y 

3  1 
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The  prejudice  against  Giial  causes,  so  generally  avowed 
by  the  um^t  euiinenl  pliilusophers  of  France,  during  the 
ei.;hteeDtli  century,  trasSr^l  introduced  into  rliat  country 
by  Ucs  Cafteii.  Il  must  no),  however,  b^  ■'Qi'^'i'^^r  ^^'t 
in  the  mind  of  this  great  man,  il  arose  from  any  bias  tovardi 
nlheism.  On  Ifae_  contrary,  be  himself  lelld  ub,  that  hi* 
objection 'to  the  research  of  vsfs  or  ends,  was  founded 
entirely  on  liie  pcesumpluoiitt  confidence  which  il  seemed 
to  iirgiic  in  the  powers  of  human  reason ;  as  if  it  were  con- 
ceivable, that  the  limiled  faculties  of  man  could  penetrate 
into  Ihe  counsels  of  Divine  wisdom.  Of  the  existence  of 
Ood  lie  conceived  that  a  demonalralive  proof  was  afTordcd 
by  the  idea  we  are  able  to  form  of  a  Being  inRuitely  per- 
fecl,  and  necessarily  cxislingi  and  il  has  with  some  pro- 
babilily  been  conjectured,  that  it  was  his  partialilj  to  thi« 
new  argument  of  his  own,  which  led  him  to  reject  the 
reasonings  of  his  predecessors  in  support  of  the  same  eos- 
elusion.* 

avoir  jaman  reconra  daoa  tea  ezpIicatI<Hii."    (RapjMTta  4a  Fhyriqns  at  At 
Moral  de  rHomme.     Pur  M.  le  SeuateurCabauia.    Tome  L  p.  SSi.     AHi, 

i»a5.) 

*  "  Nulla!  unquam  rationca  circa  r«  Datnralet  ■>  fi»t  qoam  Dm  nt 
natura  in  iit  racicnilia  sibi  propoxuil  desumemu* ;  qaia  Don  tuihiD  debeBB 
Dohis  arrosare  ut  ejis*  conHlioruin  imrllcipes  nos  emt  patemoB.''  (Priocip. 
Pursl.  ^,  38.)  "Domhaf  peq>cudo  alteDtlos,  occuirit  primA  noo  mihi 
ewe  miranduni  ti  quirdani  a  Deo  fiant  quorum  ratioDci  qod  inlelligam ;  net 
til'  rjuH  cii|ilCDlia  Hco  e«B«  dubilandain,  quod  forle  quoslam  alia  eme  eip*- 
rini'  quic  quarc,  tcI  qiiomudo  ab  illo  facta  dnt  non  compreheDdo ;  cum  mis 
jainsriamaalurainmeBraosae  vatde  iaflTmam  et  liniitalam,  Dei  antenuti- 
ram  ef*e  imneiiKatn,  incompretieDaibilem,  in6nltam,  ei  bcx  sati*  ctiaiD  lei* 
iimunK^rabilia  ilium  pome  quorum  rausa*  ignorcm  ;  alqae  ob  kaac  ■«!«• 
rationem  Mum  illiid  cauarsm  gtmu  ipuidafiKapttitoUt  in  rc&Ki  pkftieu 
nullum  tuuni  habere  eiitfimo;  nan  cnini  abM|ue  tem^ritate  mc  pnlo  pnMC 
iiiicatijpiie  fiaea  Bel."  (Mcditaiio  Qnaria.) 
See  Noll-fBB) 
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To  this  objection  of  Des  Cartes,  an  elaborate,  and,  in 
my  opinion,  a  most  satisfactory  replj,  is  to  be  found  in 
the  works  of  Mr.  Bojie.  The  principal  scope  of  his  essaj 
maj  be  collected  fipmthe  following  short  extract. 

**  Suppose  that  a  countryman,  being  in  a  clear  day 
brought  into  the  garden  of  some  famous  mathematician, 
should  see  there  one  of  those  curious  gnomonic  instru- 
ments, that  show  at  once  the  place^of  the  sun  in  the  zodiac, 
his  declination  from  the  equator,  the  day  of  the  month, 
the  length  of  the  day,  &c.  &c.  It  would  indeed  be  pre- 
sumption in  him,  being  unacquainted  both  with  the  mathe- 
matical disciplines,  and  the  sereral  intentions  of  the  artist, 
to  pretend  or  think  himself  able  to  discover  all  the  ends 
for  which  so  curious  and  elaborate  a  piece  was  framed : 
but  when  he  sees  it  furnished  with  a  style,  with  horary 
lines  and  numbers,  and  in  short  with  all  the  requisites  of 
a  sun-dial,  and  manifestly  perceives  the  shadow  to  mark 
from  time  to  time  the  hour  of  the  day,  it  would  be  no  more 
a  presumption  than  an  error  in  him  to  conclude,  that 
(whatever  other  uses  the  instrument  was  fit  or  was 
designed  for)  it  is  a  sun-dial,  that  was  meant  to  show  the 
hour  of  the  day.'** 


*  In  the  same  Enay,  Mr.  Boyle  has  offered  some  Tery  judicious  stric- 
tures on  the  abcses  to  which  the  research  of  final  causes  is  liable,  wbcM 
incautiously  and  presumptuously  pursued.  An  abstract  of  these,  accompa- 
nied with  a  few  illustrations  from  later  writers,  might  form  an  interesting 
chapter  in  a  treatise  of  iuductive  log^c. 

The  subject  has  been  since  prosecuted  with  considerable  ingenuity  by 
JLc  Sage  of  Geneva,  who  has  even  attempted  (and  not  altogether  without 
success)  to  lay  down  logical  rules  for  the  investigation  of  ends.  To  this 
!«tudy,  which  he  was  anxious  to  form  into  a  separate  science,  he  gave  the 
very  ill  chosen  name  of  Teleolofjie  ;  a  name,  if  I  am  not  mistaken,  first  sucr- 
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With  this  opinioii  of  Boyle  that  of  Newton  bo  entirelj 
coincided^  that  (according  to  Maclaurin)  he  thought  the 
consideration  of  final  causes  tsseniial  to  true  phikMM>phj; 
and  was  accustomed  to  congratulate  hjmself  on  the  eflfect 
of  his  writings  in  reviving  an  attention  to  them,  after  the 
attempt  of  Des  Cartes  to  discard  them  from  phyaics.  Co 
this  occasion,  Maclaurin  has  remarked,  <*  that,  of  all  sort 
of  causes,  final  causes  are  the  most  cleanly  placed  uk  our 
view ; — and  that  it  is  difficult  to  comprehend,  why  it 
should  be  thought  arrogant  to  attend  to  the  design  and 
contrivance  that  is  so  evidently  displayed  in  nature,  and 
obvious  to  all  men ; — to  mamtain,  for  instance^  that  the 
eye  was  made  for  seeing,  though  we  may  not  be  able  either 
to  account  mechanically  for  the  refraction  ofLI^^ht  in  its 
coats,  or  to  explain  how  the  image  is  propagated  from  the 
retina  to  the  mind.'**— It  is  Newton's  own  language,  how- 
ever, which  alone  can  do  justice  to  his  sentiments  on  the 
present  subject. 

^'  The  main  business  of  natural  philosophy  is  to  argue 
from  phenomena,  without  feigning  hypotheses,  and  to 
deduce  ca'jses  from  eflects  till  we  come  to  the  very  first 
cause,  whicl)  certainly  is  not  mechanical  ;  and  not  only  to 
unfold  the  mechanism  of  the  world,  but  chiefly  to  resolve 
these  and  such  like  questions  :  Whence  is  it  that  Notifre 
does  nothing  in  vain;  and  whence  arises  all  that  order 
and  beauty  which  we  see  in  the  world  ; — How  came  the 
bodies  of  animals  to  be  contrived  with  so  much  art,  and 


^o.^'ed  by  Wolfius. — For  some  valuable  !Vap:uicn(s  of  his  intended  %ri»rk 
with  rpspoct  to  it,  sco  the  Aoronut  of  his  Life  and  Writing*  bj  his  tri»?nrf 
?I  PrOvost.    (G(  nova,  IMO:*.) 

*  Ac'  -unt  of  >cwton*«  Philosophical  Difcccvi-ricsj  Book  I.  Chap.  11. 
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for  what  ends  were  their  several  parts  ?  Was  4\b  eye  con* 
trived  mithmtt  skill  in  optics^  and  the  ear  without  know- 
ledge of  sounds  ?^*^ 

In  multiplying  these  qnotations^  I  am  well  aware  that 
authorities  are  not  arguments ;  but  when  a  prejudice  to 
which  authority  alone  has  given  currency  is  to  be  com- 
bated, what  other  refutation  is  likely  to  be  efiectual  ? 

After  all,  it  were  to  be  wished  that  the  scholastic 
phrase  final  cause  could,  without  affectation,  be  dropped 
from  our  philosophical  vocabulary ;  and  some  more  unex- 
ceptionable mode  of  speaking  substi^ted  instead  of  it. 
In  this  elementary  work,  I  hav^  not  presumed  to  lay 
aside  entirely  a  form  of  expression  consecrated  in  the 
writings  of  Newton,  and  of  his  most  eminent  followers ; 
but  I  am  fully  sensible  of  its  impropriety,  and  am  not 
without  hopes  that  I  may  contribute  something  to  encou- 
rage the  gradual  disuse  of  it,  by  the  indiscriminate 
employment  of  the  words  ends  and  usts  to  convey  the 
same  idea.  Little  more  perhaps  than  the  general  adoption 
of  one  or  other  of  these  terms  is  necessary,  to  bring 
candid  and  reflecting  minds  to  a  uniformity  of  language  as 
well  as  of  sentiment  on  the  point  in  question. 

It  was  before  observed,  with  respect  to  anatomists, 
that  all  of  them,  without  exception,  whether  professedly 
friendly  or  hostile  to  the  inquisition  of  flnai  causes,  concur 
in  availing  themselves  of  its  guidance  in  their  physiological 
researches.  A  similar  remark  will  be  found  to  apply  to 
other    classes   of  scientitic   inquirers.     Whatever  theic 

^  Ncwtott'i  Oplica,  Query  2i<. 
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■pcculi  ve  opinions  may  be,  the  momenl  tfaeir  cnriostfy 
if)  fuirlf  engaged  in  ibe  pursuit  of  Irulh,  either  physical  or  ' 
moral,  tbey  inrolunlarily,  and  Dflen  perhaps  uncunscious- 
ly,Gubniit  their  underslandings  to  a  logic  borrowed  neillier 
from  the  achooh  of  Aristotle  nor  of  Bacon.  Theethtral 
■yslem  (for  example)  of  those  ancient  philosophers  who 
held  that  Virtue  consists  in  following  Nature,  not  only 
involves  a  recognition  of  final  causes,  but  represents  tlie 
study  of  them,  in  as  far  as  regards  the  ends  and  destios- 
tion  of  our  own  being,  as  the  great  business  and  doly  of 
life.*  The  system  loo  of  those  physicians  who  prc^ 
fess  to  follow  Nature  in  the  treatment  of  diseases,  by 
watching  and  aiding  her  medicative  powers,  assumes  llie 
Bamc  doctrine  aa  its  fundamental  principle.  A  still  more 
remarkable  illustration,  however,  of  the  influence  which 
this  Bpecies  of  evidence  has  u\er  (he  helirf,  even  when  we 
are  the  least  aware  of  its  connexion  with  metaphysical 
conclusions,  occurs  in  the  history  of  the  French  Kconomi- 
cal  System.  Of  the  compreheDaive  and  elevated  views 
which  at  first  suggested  it,  the  title  of  Pkyaiocratie,  t^ 
which  it  was  early  distinguished,  afibrds  a  strong  presump- 
tive proof;  and  the  tame  thing  is  more  fully  demonsln- 
led,  by  the  frequent  recurrence  made  in  it  to  the  physical 
and  moral  laws  of  Nature,  as  the  unerring  standard  which 
the  legislator  should  keep  in  view  in  all  his  positive 
instilutions.f     I  do  not  speak  at  present  of  the  justness 


*  "  IKscite,  O  miseri,  et  causa*  ct^tnoerilc  rmun, 
Quid  lumas,  el  quidiMlin  licluri  gi^imnr." 

Pemiu*. 

t  "Ce*  loii  formenl  ciueniblece  qD'onoppclIp  laloi naiurtllt.     Tons  ta 
■  fcamaiae*  doiveal  etre  ■oumta  u   re*  ioja 
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of  these  opinions.  I  wish  only  to  remark,  that,  in  the 
statement  of  them  given  by  their  original  authors,  it  ia 
taken  for  granted  as  a  truth  self-evident  and  indisputable, 
not  merely  that  benevolent  design  is  manifested  in  all  the 
physical  and  moral  arrangements  connected  with  this 
globe,  but  that  the  study  of  these  arrangements  is  indis- 
pensably necessary  to  lay  a  solid  foundation  for  political 
science. 

The  same  principles  appear  to  have  led  Mr.  Smith  into 
that  train  of  thinking  which  gave  birth  to  his  inquiries 
concerning  National  Wealth.  "  Man  (he  observes  in  one 
of  his  oldest  manuscripts  now  extant)  is  generally  consi^ 
dered  by  statesmen  and  projectors  as  the  materials  of  a 
sort  of  political  mechanics.  Projectors  disturb  Nature  in 
the  course  of  her  operations  in  human  aSairs;  and  it 
requires  no  more  than  to  let  her  alone,  and  give  her  fair 
play  in  the  pursuit  of  her  own  designs.*' — And  in  another 
passage :  '<  Little  else  is  requisite  to  carry  a  state  to  the 
highest  degree  of  opulence  from  the  lowest  barbarism,  but 
peace,  easy  taxes,  and  a  tolerable  administration  of  jus- 
tice; all  the  rest  being  brought  about  by  the  natural 
course  of  things.  All  governments  which  thwart  this  natu- 
ral course ;  which  force  things  into  another  channel ;  or 
which  endeavour  to  arrest  the  progress  of  society  at  a 
particular  point,  are  unnatural,  and  to  support  themselves 


•ouveraines,  iostihit^es  par  VHre  supreme :  elles  sont  immoablcs  et  irr^fra- 
gables,  etHes  meilleurs  loix  possibles ;  et  par  cens^uent,  la  base  da  gOTeme>- 
ment  Ic  plus  parfait,  et  la  r^gle  fondamentale  de  toutes  les  loix  positives; 
ear  Ics  loix  positives  ne  sont  que  des  loix  de  manutention  relatives  dTordre 
naturel  evideuameut  le  plus  avantag^eux  au  ^enre  humain." 

QUE8irAT. 
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-are  obliged  to  be  oppressive  and  ty raniucal."*  Variom 
other  passagea  of  a  similar  import  migbt  be  quoted,  bolii 
from  his  Weullh  of  Nalious,  aod  from  his  Theory  of  MoriJ 
SenlimeDts.  j 

Thia  doctrine  of  Smith  and  Quesimy,  which  tends  tu    | 
simplify  the  theory  of  legislation,  by  exploding  llie  pnliry    < 
of  those  complicated  checks  and  restraiols  which  swell    | 
Ihe  municipal  codes  of  most  nations,  has  now,  I  believr, 
become  the  prevailing  creed  of  thinking  men  all  over 
Europe ;  and,  as  commonly  happens  to  prevsiliug  creedt, 
has  been  pushed  by  many  of  its  parlizans  fitr  beyond  (he 
views  and  intentions  of  its  original  authors,      ^uch  loo  is 
the  effect  of  fashion,  on  the  one  hand,  and  of  obDouoiu 
phrases  on  Ihe  other,  that  it  has  found  some  of  its  most  ' 
zealous  abettors  and  propagators  among  writers  who  would, 
without  a  moment's  hesitation,  have  rejected,  aspuenh 
and  Bupersttttons,  any  reference  to ^na/  cattsti  in  a  phUo- 
sophical  diacue^ion. 

•  B[o|rnpbIc»l  Memoir*  of  Smitb,  Rob«rlKn,  and  Kdd,  p.  100. 


• 
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Danger  of  confounding  Final  with  Physical  Causes  in 
the  Philosophy  of  the  Human  Mind. 

Having  said  so  much  upon  the  research  of  Final  Causes 
in  Physics  properly  so  calledf  I  shall  subjoin  a  few  remarks 
on  its  application  to  the  philosophy  of  the  human  mind; 
— a  science  in  which  the  just  rules  of  investigatiln  are  as 
yet  far  from  being  generally  understood.  Of  I  this  no 
stronger  proof  can  be  produced,  than  the  confusion 
between  final  and  efficient  causes,  which  perpetually 
recurs  in  the  writings  of  our  latest  and  most  eminent  moral- 
ists. The  same  confusion,  as  I  have  already  observed, 
prevailed  in  the  physical  reasonings  of  the  Aristotelians ; 
but,  since  the  time  of  Bacon,  has  been  so  completely  cor- 
rected, that,  in  the  wildest  theories  of  modern  naturalists, 
hardly  a  vestige  of  it  is  to  be  traced. 

To  the  logical  error  just  mentioned  it  is  owing,  that  so 
nany  false  accounts  have  been  given  of  the  principles  of 
human  conduct  or  of  the  motives  by  which  men  are  sti- 
mulated to  action.  When  the  general  laws  of  our  internal 
frame  are  attentively  examined,  they  will  be  found  to  have 
for  their  object  the  happiness  and  improvement  both  of  tho 
individual  and  of  society.  This  is  their  Final  Cause,  or 
the  end  for  which  we  may  presume  they  were  destined  by 
our  Maker.  But,  in  such  cases,  it  seldom  happens,  that 
while  Man  is  obeying  the  active  impulses  of  his  nature, 
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he  has  auy  idea  of  the  ultimate  ends  which  he  is  promo- 
ting ;  or  is  able  to  calculate  the  remote  effects  of  the 
movements  which  he  impresses  on  the  little  wheels  aronml 
him.  These  active  impulseSy  therefore,,  may,  in  one  sense, 
he  considered  as  the  efficient  causes  of  his  conduct ;  inas- 
much as  they  are  the  means  employed  to  determine  him 
to  particular  pursuits  and  habits ;  and  as  thej  operate  (ib 
the  first  instance,  at  least ,)  without  any  reflection  on  hb 
part  on  the  purposes  to  which  they  are  subservient. 
Philosophers,  however^  have  in  every  age  been  extremely 
apt  to  conclude,  when  they  had  discovered  the  falataij 
tendency  of  any  active  principle,  that  it  was  from  a  sense 
or  foreknowledge  of  this  tendency  that  the  principle  deri« 
ved  its  origin*  Hence  have  arisen  the  theories  wfaidi 
attempt  to  account  for  all  our  actions  from  self-love;  and 
also  those  which  would  resolve  the  whole  of  morality, 
either  into  political  views  of  general  expediency,  or  int» 
an  enlightened  regard  to  our  own  best  interests. 

1  do  not  know  of  any  author  who  has  been  so  com- 
pletely aware  of  this  common  error  as  Mr»  Smith.  Id 
examining  the  principles  connected  with  our  moral  consti- 
tution, he  always  treats  separately  of  their  ^na{  causa, 
and  of  the  mechanism  (as  he  calls  it)  by  which  nature 
accomplishes  the  effect ;  and  be  has  even  been  at  pains 
to  point  out  to  his  successors  the  great  importance  of 
attending  to  the  distinction  between  these  two  speculations 
— <<  In  every  part  of  the  universe,  we  observe  means  ad- 
justed with  the  nicest  artifice  to  the  ends  which  they  are 
intended  to  produce ;  and  in  the  mechanism  of  a  plant  or 
animal  body,  admire  how  every  thing  is  contrived  for 
advancing  the  two  great  purposes  of  nature,  the  support 
of  the  individual,  and  the  propagation  of  the  species.  But 
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in  these,  and  in  all  such  objects,  we  still  distinguish  the 
efficient  from  the  final  <:ause  of  their  several  motions  and 
organizations.  The  digestion  of  the  food,  the  circulation 
of  the  blood,  and  the  secretion  of  the  several  juices  which 
are  drawn  from  it,  are  operations  all  of  them  necessary  for 
Ihe  great  purposes  of  animal  life ;  yet  we  never  endeavour 
to  account  for  them  from  those  purposes  as  from  their 
efficient  causes,  nor  imagine  that  the  blood  circnlates,  or 
ihe  food  digests  of  its  own  accord,  and  with  a  view  or 
intention  to  the  purposes  of  circulation  or  digestion.  The 
wheels  of  the  watch  are  all  admirabl  j  adapted  to  the  end 
for  which  it  was  made^  the  pointing  of  the  hour.  All  their 
various  motions  conspire  in  the  nicest  manner  to  produce 
this  effect.  If  they  were  endowed  with  a  desire  and 
intention  to  produce  it,  they  couM  not  do  it  better.  Yet 
we  never  ascribe  any  such  intention  or  desire  to  them, 
but  to  the  watch-maker,  and  we  know  that  they  are  put 
into  motion  by  a  spring,  which  intends  the  effect  it  prodl^ 
ces  as  little  as  they  do«  But  though,  in  accounting  for 
the  operatkins  of  bodies,  we  never  Csil  to  distinguish,  in 
this  manner,  the  efficient  from  the  final  cause,  in  account* 
ing  for  those  of  the  mind,  we  are  apt  to  confound  these 
two  different  things  with  one  another.  When,  by  natural 
principles,  we  are  led  te  advance  those  ends  which  a  refin- 
ed and  enlightened  reason  woidd  recommend  to  us,  we  ard 
very  apt  to  impute  to  that  reason,  as  to  their  efficient  cause, 
the  sentiments  and  actions  by  which  we  advance  thosa 
ends,  and  to  imagine  that  to  be  the  wisdom  of  Man,  which, 
in  reality,  if  the  wisdom  of  God.  Upon  a  superfictai  view, 
this  cause  seemv  sufficient  to  produce  the  effects  which 
are  ascribed  to  it ;  and  the  system  of  Human  Nature  seems 
tp  be  more  simple  and  agreeable,  whon  all  its  difierefit 


460         ELEMENTS  OF  THE  PHILOSOPHY        £CHAP»ir. 

operations  are,   in  this  manner,  deduced  from   a  single 
principle."* 

These  remarks  applj  with  peculiar  force  to  a  tbeorj 
of  morals  which  has  made  much  noise  in  our  own  times; 
-—a  theory  which  resolves  the  obligation  of  all  the  differ 
ent  virtues  into  a  sense  of  their  utiliiy.  At  the  time 
when  Mr.  Smith  wrote,  it  had  been  recently  broogfat  into 
fashion  by  the  ingenious  and  refined  disqaisitiona  of  Mr. 
Hume  ;  and  there  can  be  little  doubt,  that  the  foregoing 
itrictures  were  meant  by  the  author  as  an  indirect  refu- 
tation of  his  friend's  doctrines. 

The  same  theory  (which  is  of  a  very  ancient  datet)has 
been  since  revived  by  Mr.  Godwin,  and  by  the  excellent 
Dr.  Paley.  Widely  as  these  two  writers  differ  in  the 
source  whence  they  derive  their  rule  of  conduct,  and  the 
sanctions  by  which  they  enforce  its  observance,  they  are 
perfectly  agreed  about  its  paramount  authority  over  every 
other  principle  of  action.  Whatever  is  expedieni  (says 
Dr.  Paley)  is  right.  It  is  the  utility  of  any  moral  rule 
alone  which  constitutes  the  obligation  of  it;];.  •  •  .  . 
But  then,  it  must  be  expedient  on  the  n'hole,  at  the  long 
run,  in  all  its  effects  collateral  and  remote,  as  well  as 
those  which  are  immediate  and  direct ;  as  it  is  obvious,  that 
in  computing  consequences,  it  makes  no  diflerence  in  what 
way,  or  at  what  distance  they  ensue."§— Mr.  Godwin  has 

•  Theory  of  Mormi  Sentiments,  Vol.  I.  p.  910,  et  aeq.  eth  Edit. 

•f  ^  Ipta  ntilitan,  josti  prope  mater  et  nqni.^    Horat.  Sat.  Lib.  I.  3. 

%  Principlet  of  Moral  and  Political  Pbilosopby,  Vol.  1.  p.  70.  (5th  Edif ) 

§  Ibid.  p.  78. 

2n  >aiiother  part  of  his  work,  0r.  Fidey  eipUcMy  aiacrfe,  that  metff 
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the  natural  worid,  it  it  easy  for  a  phHoaopher  to  pre  a 
plauiible  explanatum  of  all  oor  duties  from  one  principle ; 
because  the  general  tendeucj  of  all  of  them  i«  to  detcmiae 
us  to  the  same  course  of  life.  1 1  does  not,  however,  fiiUov 
from  this,  that  it  is  from  such  a  comprefaenaive  norw^  d 
the  consequences  of  human  conduct,  that  our  ideaa  of  right 
and  wrong  are  derived :  or  that  we  are  entitled,  in  p■^ 
ticular  cases,  to  form  rules  of  action  to  ourselves,  drawa 
from  speculative  conclusions  concerning  the  finai  cmmm 
of  onr  moral  constitution.  If  it  be  true  (as  aonse  thceia- 
gians  have  presumed  to  assert)  that  ^benevoleiice  is  flu 
sole  principle  of  action  in  the  Deit  j,  we  must  soppoae  that 
tlie  duties  of  veracitj  and  justice  were  enjoiaed  hj 
Mol  on  account  of  their  intrinsic  rectitude,  bwt  of 
ntilit  J :  but  still,  with  respect  to  man,  these  are 
indispensable  laws— -laws  which  lie  never  fransgicisci 
without  incurring  the  penalties  of  seIf*condenuiatioB  sad 
remorse:  And  indeed  if,  without  the  guidance  of  anj  ia* 
ternal  monitor,  he  were  left  to  infer  the  duties  incambeat 
on  him  from  a  calculation  and  comparison  of  tt^oie  etExts, 
we  maj  venture  to  affirm,  that  there  would,  not  be  enomli 
of  virtue  left  in  the  world  to  hold  society  togetiien 

To  those  who  have  been  accustomed  to  reflect  on  Ihe 
general  analogy  of  the  human  constitution,  and  on  the 
admirable  adaptation  of  its  various  parts  to  that  scene  is 
which  we  are  destined  to  act,  this  last  conrideratien  wSt 
independently  ,of  any  examination  of  the  fact,  suggest  s 
very  strong  presumption  a  priori  against  the  doctrine  to 
which  the  foregoing  remarks  relate.  For  is  it  at  all  con- 
sonant with  the  other  arrangements  so  wisely  cskidated 
for  human  happiness  to  suppose,  that  the  conduct  of  svel 
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a  fallible  and  short-sighted  creature  as  Man,  would  be  left 
to  be  regulated  bj  no  other  principle  than  the  private 
opinion  of  each  individual  concerning  the  expediency  of 
his  own  actions  ?  or,  in  other  words,  by  the  conjectures 
which  he  might*  form  on  the  good  or  evil  resulting  on  ike 
whole  from  an  endless  train  of  future  contingencies  ?  Were 
this  the  case,  the  opinions  of  mankind  with  respect  to  the 
rules  of  morality  would  be  as^arious  as  their  judgments 
about  the  probable  issue  of  the  most  doubtful  and  difficult 
determinations  in  politics.  Numberless  cases  might  be  fan- 
cied, in  which  a  person  would  not  only  claim  merit  but 
actually  possess  it,  in  consequence  of  actions  which  are 
generally  regarded  with  indignation  and  abhorrence ;  for 
unless  we  admit  such  duties  as  justice,  veracity,  and 
gratitude,  to  be  immediately  and  imperatively  sanctioned 
by  the  authority  of  reason  and  of  conscience,  it  follows  as 
a  necessary  inference,  that  we  are  bound  to  violate  them, 
whenever  by  doing  so  we  have  a  prospect  of  advancing 
any  of  the  essential  interests  of  society ;  or  (which  amounts 
to  the  same  thing)  that  a  good  end  is  sufficient  to  sanctify 
whatever  means  may  appear  to  us  to  be  necessary  for  its 
accomplishment.  Even  men  of  the  soundest  and  most 
penetrating  understandings  might  frequently  be  led  to  fhe 
perpetration  of  enormities,  if  they  had  no  other  light  to 
guide  them  but  what  they  derived  from  their  own  uncer- 
tain antiripations  of  futurity.  And  vr  hen  we  consider  how 
small  the  number  of  such  men  is,  in  comparison  of  those 
whose  judgments  are  perverted  by  the  prejudices  of  cdu^ 
cation  and  their  own  selfish  passions,  it  is  easy  to  see 
what  a  scene  of  anarchy  the  world  would  become.  Of 
thia  indeed  we  have  too  melancholy  an  experimental 
proof,  in  the  history  of  those  individuals  who  have  in 
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practice  adopted  the  rule  of  gmeral  expediency  as  their 
whole  code  of  moralitj ; — a  rula^which  the  most  execrable 
scourges  of  the  humaa  race  have,  io  all  ages,  professed  to 
follow,  and  of  which  thej  have  uniformlj  availed  them- 
selves, as  an  apology  for  their  deviations  from  the  ordi- 
nary maxims  of  right  and  wrong. 

Fortunately  for  mankinc^  the  peace  of  society  is  not 
thus  entrusted  to  accident,  the  great  rules  of  a  virtuons 
conduct  being  confessedly  of  such  a  nature  as  to  be  obvioiis 
to  every  sincere  and  well-disposed  mind.  And  it  is  in  a 
peculiar  degree  striking,  that,  while  the  ikeory  of  ethics 
involves  some  of  the  most  abstruse  questions  which  have 
ever  employed  the  human  faculties,  the  moral  judgments 
and  moral  feelings  of  the  most  distant  ages  and  natioiii, 
with  respect  to  all  the  most  essential  duties  of  life,  are 
one  and  the  same. 

Of  this  theory  of  utility,  so  strongly  recommended  to 
8ome  by  the  powerful  genius  of  Hume,  and  to  others  by 
the  well-merited  popularity  of  Paley,  the  most  satisfactory 
of  all  refutations  is  to  be  found  in  the  work  of  Mr.  God- 
win. It  is  unnecessary  to  inquire  how  far  the  practical 
lessons  he  has  inculcated  are  logically  inferred  from  his 
fundamental  principle  ;  for  although  I  apprehend  much 
might  be  objected  to  these,  even  on  his  own  hypothesi?, 
yet,  if  such  be  the  conclusions  to  which,  in  the  judgment 
of  so  acute  a  reasoner,  it  appeared  to  lead  with  demonstra- 
tive evidence,  nothing  farther  is  requisite  to  illustrate  the 
practical  tendency  of  a  system,  which,  absolving  men 
from  the  obligations  imposed  on  them  with  so  commardiog 
tn  authority  by  the  moral  constitution  of  human  nature, 


SECT.  ▼!•]  OF  THB  HUMAN  UIJDO).  465 

abandons  every  individual  to  the  guidance  of  bis  own 
narrow  views  concerning  the  complicated  interests  of 
political  society."^ 

One  very  obvious  consideration  seems  to  have  entirely 
escaped  the  notice  of  this,  as  well  as  of  many  other  late 
inquirers :  That,  in  ethical  researches,  not  less  than  in 
those  which  relate  to  the  material  universe,  the  business 
#f  the  philosopher  is  limited  to  the  analytical  investigation 
of  general  laws  from  the  observed  phenomena;  and  that 
if,  in  any  instance,  his  conclusions  should  be  found  incon- 
sistent with  acknowledged  facts,  the  former  must  necessa- 


*  It  It  remarkable  that  Mr.  Hume,  by  far  the  ablest  advocate  for  the 
theory  in  queatioii,  has  indirectly  aclinowledg^  its  inconsistence  with  some 
•f  the  most  important  facts  which  it  {Mrofesses  to  explain.  "  Thoagh  the 
ktart  (he  observes  in  the  5th  section  of  his  Inqniry  concemmg  Morals) 
takes  not  part  entirely  with  those  general  notions,  nor  regulates  all  its  love 
and  Imtred  by  the  universal  abstract  difi'erences  of  vice  and  virtue,  without 
fcgard  to  self,  and  the  persons  with  whom  we  are  more  intimately  con- 
nected: yet  hare  these  moral  differences  a  considerably  influence,  and 
teiag  sniBcient,  at  least  for  dfiscoorse,  serve  all  the  purpose*  in  company, 
ia  the  polpit,  on  the  theatre, '  and  in  the  schools.^ — On  this  passage,  the 
following  very  curious  note  is  to  be  found  at  the  end  of  the  volume  j  a  note 
(by  the  way)  which  deserves  to  be  added  to  the  other  proofs  already  given 
af  the  irresistible  influence  which  the  doctrine  of  final  causes  occasionally 
exercises  over  the  most  sceptical  minds.  ^11  U  wiseiff  ordained  by  mUurt 
that  private  connexions  should  commonljf  prevail  over  universal  views  and 
considerations ;  otherwise  our  affections  and  actions  would  be  dissipated 
and  lost,  for  want  of  a  proper  limited  object.*" — Does  not  this  remark  imply 
an  acknowledgment,  First,  That  the  principle  of  general  expediency  (the 
so/s  principle  of  virtuous  conduct,  according  to  Mr.  Hume,  in  our  most  im- 
portant transactions  with  our  fellow-creatures)  would  not  contribute  to  the 
happiness  of  society,  if  men  should  comsioiiiy  act  upon  it ;  and,  Secondly, 
That  some  provision  is  made  in  our  moral  constitution,  that  we  shall,  in 
IheC,  be  Influenced  by  other  motives  in  discharging  the  offices  of  private 
life? 
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• 
rilj  be. corrected  or  modified  by  the  latter.  On  Mck 
occasions,  the  ultioiate  appeal  must  be  always  mstde  to  the 
moral  sentiments  and  emotions  of  the  Iraman  race.  The 
representationsy  for  example,  which  we  read  with  ao  mock 
delighti  in  those  poefS|.of  whatever  age  and  country,  who 
have  most  successfully  touched  the  human  heart :— of  tke 
heroical  sacrifices  made  to  gratitude,  to  parental  duty,  to 
filial  piety,  to  conjugal  afiectioa  ^— are  not  amenable  to  the 
authority  of  any  ethical  theory,  but  are  the  moat  ay  thenlic 
cec<Nrds  of  the  phenomena  which  it  is  the  object  of  sack 
theories  to  generalize.  The  sentiment  of  Publvia  Syras; 
Omne  dixeris  maltdichm^  qnum  ingrtdum  .koaiu^m 
dixert^— ^speaks  a  language  which  accords  wilh  every 
feeling  of  an  unperverted  mind ; — it  speaigi  the  language 
of  Nature,  which  it  is  the  province  of  the  moraliat«  mol  (o 
criticize,  but  to  listen  to  with  reverence*  By  employ- 
ing our  reason  to  interpret  and  to  obey  this,  and  the  other 
moral  suggestions  of  the  heart,  we  may  trust  with  confi- 
dence, that  we  take  the  most  effectual  means  in  oor  power 
to  augment  the  sum  of  human  happiness  ; — but  the  disco- 
very of  this  connexion  between  virtue  ^d  uiilUy  ii 
the  slow  result  of  extensive  and  philosophical  combmt- 
tions ;  and  it  would  soon  cease  to  have  a  foundation  is 
truth,  if  men  were  to  substitute  their  own  conceptions  of 
expediency,  instead  of  those  rules  of  action  which  arc 
inspired  by  the  wisdom  of  God.^ 

It  must  not  be  concluded  from  the  foregoing  observa- 
tions, that,  even  in  ethical  inquiries,  the  consideration  of 
final  causes  is  to  be  rejected.  On  the  contrary,  Mr. 
Smith  himself,  whose  logical  precepts  on  this  subject  I 

•  See  Note  (CC.) 
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have  now  been  endeavooring  to  illastrate  and  enforce,  has 
frequenllj  indulged  his  curiosity  in  speculations  about 
uses  or  advantages  ;  and  seems  plainly  to  have  considered 
them  as  important  objects  of  philosophical  study,  not  less 
than  efficient  causes.  The  only  caution  to  be  observed 
is,  that  the  one  may  not  be  confounded  with  the  other. 

Between  these  two  different  researches,  however,  there 
to,  both  in  physics  and  ethics,  a  very  intimate  connexion. 
In  various  cases,  the  consideration  of  final  causes  has  led 
to  the  discovery  of  some  general  law  of  nature ;  and,  in 
almost  every  case,  the  discovery  of  a  general  law  clearly 
points  out  some  wise  and  beneficent  purposes  to  which  it 
is  subservient.  Indeed  it  is  chiefly  the  prospect  of  such 
applications  which  renders  the  investigation  of  general 
\fLm%  interesting  to  the  mind."^ 

•  See  Note  (BD.) 
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CONCLUSION  OF  PART  SECOND. 


In  the  foregoing  chapters  of  this  Second  Part,  I  htire 
endeavoured  to  turn  the  attention  of  mj  readers  to  Tari» 
otts  important  questions  relating  to  the  Haman  Under- 
standing; aiming*  in  the  first  place,  to  correct  lome  funda- 
mental errors  in  the  theories  commonly  received  with 
respect  to  the  powers  of  intuit bn  and  of  reasoniog ;  and 
secondly,  to  illustrate  some  doctrines  connected  witfc  the 
ground-work  of  the  inductive  logic,  which  have^beet 
either  overlooked,  or  misapprehended  by  the  generafity  ef 
preceding  writers.  The  bulk  to  #hich  tbe  toIqim  m 
already  extended,  renders  it  impossible  for  me  iiow  16 
attempt  a  detailed  recapitulation  of  its. contents :—-Ner 
do  I  much  regret  the  necessity  of  this  omission,  having 
endeavoured,  in  every  instance,  as  far  as  I  could,  to  ena- 
ble the  jntelligent  reader  to  trace  the  threid  of  my  dig- 
cussions. 

In  a  work  professedly  elementary,  the  frequent  referen- 
ces made  to  the  opinions  of  others  may,  at  first  sight,  appear 
out  of  place ;  and  it  may  not  unnaturally  be  thought,  that 
I  have  too  often  indulged  in  critical  strictures,  where  I 
ought  to  have  confined  myself  to  a  didactic  exposition  of 
first  principles.  To  this  objection  I  have  only  to  replj, 
that  my  aim  is  not  to  supplant  any  of  the  established 
branches  of  academical  study ;  but  by  inviting  and  encou- 
raging the  young  philosopher,  nhen  his  academical 
career  is  closed,  to  review  with  attention  and  candour,  his 
past  acquisitions,  to  put  him  in  the  way  of  supplying  what 
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is  defective  in  the  present  systems  of  education.  I  have 
accordingly  entitled  my  book.  Elements — not  of  Logic  or 
of  Pneumatologj,  but — of  the  Philosophy  of  the  Human 
Mind ;  a  study  which,  according  to  my  idea  of  it,  presifp^ 
poses  a  general  acquaintance  with  the  particular  depart- 
ments of  literature  and  of  science,  but  to  which  I  do  not 
know  that  liny  elementary  introduction  has  yet  been 
attempted.  It  is  a  study,  indeed,  whereof  little  more 
perhaps  than  the  eUmerUs  can  be  communicated  by  the 
mind  of  one  individual  to  that  of  another. 

In  proof  of  this,  it  is  sufficient  here  to  hint,  (for  I  must 
not  at  present  enlarge  on  so  extensive  a  topic,)  that  a 
knowledge  of  the  general  laws  which  regulate  the  Intel- 
lectual phenomena  i^  to  the  logical  student,  of  little  prao 
tical  value,  but  lis  a  preparation  for  the  study  of  himself. 
In  this  respect,  the  anatomy  of  the  mind  differs  essentially 
from  that  of  the  body ;  the  structure  of  the  former  (what- 
ever collaferal  aids  may  be  derived  from  observing  the 
varieties  of  genius  in  our  fellow-creatures)  being  accessible 
to  those  alone  who  can  retire  into  the  deepest  recesses  of 
their  own  internal  frame ;  and  even  to  these  presenting, 
along  with  the  generic  attributes  of  the  race,  many  of  the 
speci6c  peculiarities  of  the  individual.  The  truth  is,  that 
on  this  subject  every  writer,  whose  speculations  are  at  all 
worthy  of  notice,  must  draw  his  chief  materials  from 
within;  and  that  it  is  only  by  comparing  the  conclusions 
of  different  writers,  and  subjecting  all  of  them  to  the  test 
of  our  personal  experience,  that  we  can  hope  to  separate 
the  essential  principles  of  the  human  constitution  from  the 
unsuspected  effects  of  education  and  of  temperament  'j* 

*  I  use  the  word  femperameniy  in  this  instance,  as  tjoioinyinoas  witb  the 
idioMffuermif  of  nedical  anthors  i  a  tana  which  I  thought  ndgfat  have 
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or  to  tLffij  with  adranttge,  to  oar  porticiilar  circiiaMli» 
cetf  tho  combined  retultf  of  our  le^diag  and  of  oar  reflee* 
tiona.  Tlie  constant  appeal  which,  in  toch  iiiqiiiriea»  'tht 
nrkder  is  thos  forced  to  make  to  bia  own  conncioaniieaaaad 
to  his  own  jadgmentt  baa  a  powerful  tendency  to  form  a 
habit,  not  more  essential  to  the  success  of  bia  Botapkjni 
cal  researches,  than  of  all  his  oth«r  specidatiTe  punmitB. 

Nearlj  connected  with  this  habit,  .k  a  propenaitj  ta 
weigh  and  to  ascertain  the  exact  import  of  words ;  one  sf 
the  nicest  and  most  difficult  of  all  analjticnl  procosses ; 
and  ikai  upon  which  more  stress  haa  been  jwalljr  bid  fagr 
our  best  modern  logicians,  thap  upon  aaj  other  argmmt$t 
the  ifiTesUgatioo  of  truth.  For  the  culture  of  thb  prepsn 
sitj,  no  science  ia  so  peculiarly  calc|ilated  to  |irwpare  the 
mind,  aa  the  study  of  its  own  operationn.  Ue9%  tts 
imperfections  of  words  constitute  the  principal  obatads 
to  our  progress :  nor  is  it  possible  to  advance  a  sin^ 
step,  without  struscgUng  against  the  associationa^  imposed 
by  the  illusions  of  metaphorical  terms,  and  of  analogical 
theories.  Abstracting^  therefore,  from  its  Tarioua  practi- 
cal applications,  and  considering  it  merely  as  a  gymnastic 
exercise  to  the  reasoning  powers,  this  study  seems  pointed 
out  by  nature,  as  the  best  of  ail  schools  for  inuring  the 
understanding  to  a  cautions  and  skilful  employment  of  lan- 
guage as  the  instrument  of  thought. 

The  two  first  chapters  of  this  Tolome  relate  to  logical 
questions,  on  which  Ihe  established  opinions  appear  to  me 


lUiToured  of  affectation  if  applied  to  Ihe  mind;  althoui;^  anthorltica  fbr 
an  employment  of  it  are  not  wantinjif  amongp  old  Encj^lish  'writers.  One 
ezarople,  directly  in  point,  la  quoted  by  Johuaon  from  GlaiiTillc.  '<  The 
npderatanding  aba  liatk  ita  M&MyiMraciai^  aa  wdl  aaotkar  facaltiaa.** 
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to  present  stambling-blocki  at  the  very  threshold  of  the 
science.  In  treating  of  these,  I  have  canvassed  with  free- 
dom, but,  I  hope,  with  doe  respect,  the  doctrines  of  some 
illustrious  moderns,  whom  I  am  proud  to  acknowledge  as 
my  masters ;  of  those  more  particularly,  whose  works  are 
in  the  highest  repute  in  our  British  Universities,  and 
whose  errors  I  was,  on  that  account,  the  most  solicitous 
to  rectify.  For  the  space  allotted  to  my  criticisms  on 
Condillac,  no  apology  is  necessary  to  those,  who  have  the 
slightest  acquaintance  with  the  present  state  of  philoso* 
phy  on  the  Continent,  or  who  have  remarked  the  growing 
spread,  in  this  Island,  of  some  of  his  weakest  and  most 
exceptionable  theories.— On  various  controverted  points 
connected  with  the  theory  of  evidence,  both  demonstra- 
tive and  experimental^  I  trust,  with  some  confidence,  that 
I  shall  be  found  to  have  thrown  considerable  light:  in 
other  instances,  I  have  been  forced  to  content  myself 
with  proposing  my  doubts ;  leaving  the  task  of  solving 
them  to  future  inquirers.  To  awaken  a  dormant  spirit 
of  discussion,  by  pointing  out  the  imperfections  of  accre- 
dited systems,  is  at  least  one  step  gained  towards  the 
farther  advancement  of  knowledge. 

It  is  justly  and  philosophically  remarked  by  Burke, 
that  **  nothing  tends  more  to  the  corruption  of  science 
than  to  suffer  it  to  stagnate.  These  waters  must  be 
troubled  before  they  can  exert  their  virtues.  A  man 
who  works  beyond  the  surface  of  things,  though  he  may 
be  wrong  himself,  yet  he  clears  the  way  for  others,  and 
may  chance  to  make  even  his  errors  subservient  to  the 
cause  of  truth."* 


*  Inqiiunr  into  the  Snbliine  and  BeautifiiK  Part  L  SrAt.  Tit. 


■#  * 
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The  BubseqiMnt  chapters,  reUtiTe-  to  the  Baconma  Lo- 
gic, bear,  all  of  them,  more  or  leas  is  thdr  generml  ecope, 
on  the  theory  of  the  intenectnal  powers,  and  od  the  first 
priocipies  of  baman  knowledge.  In  this  part  of  my  wotfc, 
the  reader  will  easily  perceive,  that  I  do  not  pwifeaa  te 
deliver  logical  precepts ;  but  to  concentrate,-  and  to  foflect 
back  on  the  Philosophy  of  the  Mind,  whatever  MSattersi 
H^ts  I  hare  been  able  to  collect  from  the  experimental 
reaearches  to  which  that  PbOoaophy  has  givan  MHk.  I 
have  aimed,  at  the  same  time  (and  I  hope  not  ahogetfcsr 
without  success)  to  give  somewhat  more  ef  prociaion  la 
the  technical  phraseology  of  the  Baconiaa  school,  and  of 
correctness  to  their  metaphysical  ideas. 

Before  concluding  these  speculationa,  it  may  mt  be 
improper  to  caution  my  readers  against  soppoaiBg,  thrt 
when  1  speak  of  the  Baconian  school,  or  of  the  Baconiu 

logic,  I  mean  to  ascribe  entirely  to  the  Novum  Orgamm 
the  advances  made  in  physical  science,  since  the  perioii 
of  its  publication.  The  singular  effects  of  thia,  and  of  the 
other  inestimable  writings  of  the  same  author,  in  forwaid* 
ing  the  subsequent  progress  of  scientific  discorery,  ce^ 
tainly  entitle  his  name,  far  more  than  that  of  any  other 
individual,  to  be  applied  as  a  distinguishing  epithet  to  the 
modern  rules  of  philosophizing  ;  but  (as  I  have  elsewhere 
observed)  <<^the  genius  and  writings  of  Bacon  himself 
were  powerfully  iofluenced  by  the  circumstances  and  cha- 
racter of  bis  age :  Nor  can  there  be  a  doubt,  that  be  only 
accelerated  a  revolution  which  was  already  prepared  by 
many  concurrent  causes."* — My  reasons  for  thinking  so, 
which  rest  chiefly  on  historical  retrospects,   altogether 

'  Oatlbet  of  Moral  Philosopliy,  first  printed  in  1793, 
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foreign  to  my  present  design,  I  must  delay  stating,  till 
another  opportunity. 

To  this  observation  it  is  of  still  greater  importance  to 
add|  that,  in  contrasting  the  spirit  and  the  utility  of  the 
new' logic  with  those  of  the  old,  I  have  no  wish  to  see  the 
former  substituted,  in  our  universities,  in  room  of  the  latter. 
By  a  strange  inversion  in  the  order  of  instruction.  Logic, 
instead  of  occupying  its  natural  place  at  the  close  of  the 
academical  course,  has  always  been  considered  as  an  intro- 
duction to  the  study  of  the  sciences ;  and  has,  accordingly^ 
been  obtruded  on  the  uninformed  minds  of  youth,  at  their 
first  entrance  into  the  schools.  While  the  syHogistic  art 
maintained  its  reputation,  this  inversion  was  probably 
attended  with  little  practical  inconvenience  ;  the  trite  and 
puerile  examples  commonly  resorted  to  for  the  illustra- 
tion  of  its  rules,  presupposing  a  very  slender  stock  of 
scientific  attainments ;  but  now,  when  the  word  Logic  is 
universally  understood  in  a  more  extensive  sense,  as  com- 
prehending, along  with  an  outline  of  Aristotle's  Organon^ 
some  account  of  the  doctrines  of  Bacon,  of  Locke,  and  of 
their  successors,  it  seems  indispensably  necessary,  that 
this  branch  of  education  should  be  delayed  till  the  «under- 
standing  has  acquired  a  wider  knd  more  varied  range  of 
ideas,  and  till  the  power  of  r^ection  (the  last  of  our  facul- 
ties which  nature  unfolds)  begins  to  solicit  its  appropriate 
nourishment.  What  notions  can  be  annexed  to  such 
words  as  analysis,  synthesis,  induction,  experience,  analogy, 
hypothetical  and  legitimate  theories,  demonstrative  and 
moral  certainty,  by  those  whose  attention  has  hitherto 
been  exclusively  devoted  to  the  pursuits  of  classical  learn- ' 
ing  ?  A  fluent  command,  indeed,  of  this  technical  phrase- 
ology may  b^  easily  communicated  ;   but  it  would  be 

3M 
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fifflcvh  to  devise  a  more  eflbctnal  expedient  for  mUeed- 
ing,  at  the  very  outset  of  life,  the  iaexperieiiced  aid 
unassared  jodgment.  The  perusal  of  BacoD'a  wriUags, 
in  particidais  disfigured  as  thej  are  bj  the  frequeat  sse  of 
quaint  and  harbarons  expressions,  suited  to  the  acholastic 
taste  ot  hn  coatempofaries,  ought  to  be  earefidly  rwerred 
fbr  a  riper  age.* 


,In  coninnalion  of  this  last  remarh,  asaiij  aiMitioiri 
afganoBts  aught  be  drawn  from  the  pecaliar  firs  y sislsa 
€^  in  which  Bacon  wrote*  At  the  period  whan  he  oateied 
aw  his  literary  career,  Tafioos  branches  of  phyaknl  acianca 
wore  ahroady  beginning  to  exhibit  the  moat  faTauiahle 
prasagea  of  fulnre  improvement;  strongly  invitnig 
original  and  powerful  mind  to  co-operate  in  the 
tion  of  philosophy.  The  turn  of  his  geniua  fortunalely 
kd  him  to  employ  himself  chiefly  in  geoeral  si^geations 
for  the  advancement  of  learning;  and,  ieaviag  to  olheia 
the  task  of  inductive  invcstigatioR,  to  aim  rather  at  atating 
such  rules  as  might  direct  and  systematize  their  exerlioas. 

*  Haller  mentions,  in  his  Elements  of  Physiology,  that  he  was  forced  to 
enter  on  the  study  of  lo^c  in  the  tenth  year  of  his  Bige.  *'  Memini  me  u- 
nom  natimi  decimnm,  qno  aridas  historiam  et  poesin  deTorasaeni,  ad  lo^. 
oan,  at  ad  Clauberoian am  lofpeam  ediaceadam  ooactom  faiMe,  qfai  aihil 
potarat  aste,  pro  hi\Jaaoiodi  homoncione^  sterillua.**  (ToniaB  VUI.  Fva 
Secnnda,  p.  24.  Laosanna?,  1778.)  It  seems  difficult  tq  ima^j^e  any  attempt 
more  extravtigant,  than  that  of  instructinf?  a  child,  only  ten  years  old,  iu 
the  logfic  of  the  schools ;  and  yet  it  is  by  no  means  a  task  so  comp1c^te]y  iai- 
prMtlaable,  aa  to  couTey  to  a  pupil,  altogether  aninttiatod  in  tiie  Eiameaii 
of  Phyaica,  a  distinct  idaa  of  the  otiject-  and  rulea  of  tba  Voifwh  0<gWBai^ 

The  example  of  Mr.  Smith,  during  the  short  time  he  held  the  Profeaw 
bhip  of  Logic,  at  Glasgow,  is  worthy  of  imitation  in  those  universities  whicU 
admit  of  similar  deyiations  from  old  practices.  For  an  arcoant  of  his  plan, 
see  Biographical  Memoirs  of  Smith,  Robertson,  and  Reid,  p.  tf  -y  where  f 
have  inserted  a  slight  but  masterly  aketdi  of  his  acadeaiicallaboiir^  ctmaa- 
uicated  to  me  by  hia  pnpU  and  friend,  the  late  Mr.  Millar. 
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In  his  own  etperimental  researches  he  was  not  very  for- 
tunate ;  nor  is  much  reliance  to  be  placed  on  the  facts 
recorded  in  his  Histariea.  Perhaps  the  cotnprehensive- 
ness  ef  his  views  diminished  his  cnriositjr  with  respect  to 
the  particular  objects  of  science ;  or,  perhaps,  he  fonnd 
the  multiplicity  of  his  engagements  in  active  life,  more 
consistent  with  speculations,  in  which  the  chief  materials 
of  his  reasonings  were  to  be  drawn  from  his  own  reflec- 
tions, than  with  inquiries  which  demanded  an  accurate 
observation  of  external  phenomena,  or  a  minute  attentibn 
to  experimental  processes.  In  this  respect,  he  has  been 
compared  to  the  Legislator  of  the  Jews,  who  conducted 
Us  followers  within  sight  of  their  destined  inheritance ; 
and  enjoyed,  in  distant  prospect,  that  promised  land  whieh 
he  himself  was  not  permitted  to  enter. ''^ 

The  effect  of  this  prophetic  imagination  in  clothing  hil 
Ideas,  to  a  greater  degree  than  a  severe  logician  may 
approve,  with  the  glowing  colours  of  a  poetical  diction, 
was  unavoidable.  The  wonder  is,  that  his  style  Is  so  8el« 
dom  chargeable  with  vagueness  and  obscurity ;  and  that 
he  has  been  able  to  bequeath  to  posterity  so  many  csurdi^- 
aal  and  eternal  truths,  to  which  the  progressive  light  of 
science  is  every  day  adding  a  new  accession  of  lustre.  Of 
these  truths,  however,  (invaluable  in  themselves  as  beads 
or  iexiis^  pregnant  with  thought)  many,-^to  borrow  the 
expression  of  a  Oreek  poet, — sound  only  to  the  intelli* 
gent;  while  others  present  those  confident  but  indefinite 
anticipations  of  intellectual   regions   yet  undiscoveredi 

•See  Cow1ey*s  Ode,  prefixed  to  Sprat's  History  of  the  Royal  SodHy. 

*  In  reins  quibueciiiiqae  difficiHoribm,  Hoa  expectaadtun  est  iit  qais  limal 
etiscal ct  mitat 5  aed pneparatioae  opua  tat,  ut  per  frtdna ouUnreacaat " 
Bacoir. 
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which,  though  admirably  calculated  to  keep  alive  and  to 
nourish  the  ardour  of  the  mao  of  science,  are  more  fitted 
to  awaken  the  enthusiasm,  than  to  direct  the  atadies  of 
youth.  Borne  of  them,  p,t  the  same  time  (and  tkutf  I 
apprehend,  cannot  be  too  earlj  impressed  on  the  memorj) 
are  singularly  adapted  to  enlarge  and  to  elevate  .  the  oa- 
ceptions  i  exhibiting  those  magnificent  viewa  of  knowledge 
which,  by  identifying  its  progress  with  the  eidargement  of 
human  power  and  of  human  happiness,  ennoble  the  hoa- 
blest  exertions  of  literary  industry,  and  annihilate,  before 
the  triumphs  of  genius,  the  most  dassling  objects  of  vulgar 
ambition. — A  judicious  selection  of  such  passages,  and  of 
some  general  and  striking  aphorisms  firom  the  Novm 
Organon,  would  form  a  useful  manual  for  mnimating  the 
academical  tasks  of  the  student ;  and  for  gradnaUy  con- 
ducting him  from  the  level  of  t^  subordinate  sciences,  to 
the  vaniage-ground  of  a  higher  philosophy. 

Unwilling  as  I  am  to  touch  on  a  topic  so  hopeless  ai 
that  of  Academical  Reform,  I  cannot  dismiss  this  subject, 
without  remarking,  as  a/oct  which  at  some  future  period 
will  figure  in  literary  history,  that  two  hundred  years  after 
the  date  of  Bacon's  philosophical  works,  the  antiquated 
Toutine  of  study,  originally  prescribed  in  times  of  scholas- 
tic barbarism  and  of  popish  superstition,  should,  in  so 
many  Universities,  be  still  suffered  to  stand  in  the  way  of 
improvements,  recommended  at  once  by  the  present  state 
of  the  sciences,  and  by  the  order  which  nature  follows  io 
developing  the  intellectual  faculties.  Oh  this  subject, 
however,  I  forbear  to  enlarge. — Obstacles  of  which  I  am 
not  aware  may  perhaps  render  any  considerable  innova- 
tions impracticable ;  and,  in  the  meantime,  it  would  be 
vain  to  speculate  on  ideal  projects,  while  the  prospect  of 
realizing  them  is  so  distant  and  uncertain. 
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Note  (AO  p.  37. 

Of  tbe  fault  in  Eaelid's  arrangement  which  I  havti  here  re- 
marked, Bome  of  the  ancient  editors  were  plainly  aware,  as  they 
remotred  the  two  theiftems  in  question  from  the  class  of  axioms, 
and  placed  them^  with  at  least  an  equal  impropriety,  in  that  of 
postulates.  ^'  In  quibusdam  codicibus  (says  Dr.  Gregory) 
Axiomata  10  et  11  Inter  postulata  numerantur.'*  (Buclidis  que 
sapersunt  omnia.  £x  Recens.  Dav.  Gregorii.  Oxon.  1703. 
p.  3.) 

The  8th  Axiom  too  in  Euclid^A  enumeration  is  evidently  out  of 

its  proper   place.      JHsu    rn  f^«^/u«{^d9r«  f«-'  «iAA«A«  icr^t  aAAnAdi; 

wart  I — thus  translated  by  Or.  Simson : ''  Magnitudes  which  co- 
incide with  one  another,  that  is,  which  exactly  fill  the  same 
Bpace,  are  equal  to  one  another."  This,  in  truth,  is  not  an 
axiom)  but  a  definition.  It  is  the  definition  of  geometrical 
equality ;  the  fundamental  principle  upon  which  the  compari- 
son of  all  geometrical  magnitudes  will  be  found  ultimately  to 
depend. 

For  same  of  these  slight  logical  defects  in  the  arrangement  of 
Euclid^B  definitions  and  axioms,  an  ingenious,  and,  I  think,  a 
solid  apology,  has  been  offered  by  M.  Provost,  in  his  Essais  de 
PhUofopkie.  According  to  this  author  (if  I  rightly  understand 
his  meaning)  Euclid  was  himself  fully  aware  of  the  objections 
to  which  this  part  of  his  work  is  liable  ;  but  found  it  impossible 
to  obviate  them,  without  incurring  the  still  greater  incon- 
Tenience  of  either  departing  from  those  modes  of  proof  which 
lie  had  resoWed  to  employ  exclusively  in  the  composition  of 
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his  Elements;*  or  of  reyoltiog  the  student,  at  his  first  outset, 
by  prolix  and  circuitoos  demonstrations  of  maaifest  and  indis- 
putable truths.  1  shall  distinguish  by  Italics,  in  the  rollowing 
quotation,  the  clauses  to  which  I  wish  more  particolariy  to  di- 
rect the  attention  of  my  readers. 

**  C'estdonc  rimperfection  (peut-dtre  inevitable)  de  nos  con- 
ceprions,  qui  a  engdg^  &  faire  entrer  les  axiomes  poor  quelque 
chose  datti  les  principes  dei  sciences  de  raisoaiieiiieftt  par.  Et 
ils  y  font  un  double  oflBce.  Les  uns  remplacent  des  d€finitiooB. 
Les  autres  remplacent  des  propositions  susceptihles  d*#tre  d6- 
montr6es.  J*en  donnerai  des  examples  tir6e8  des  EKmeoi 
d'Euclide. 

^  Les  axiomes  remplacent  qnelquefris  des  definltioiis  trte  la- 
ciles  a  faire,  comme  celle  du  mot  Umi.  (El.  Ax.  9.)   lymOm 
suppUeiU  d  certames  dijimtimu  dj/kilis  et  fu^ 
de  la  Ugne  droiU  d.  de  V angle. 

^  Quelques  axiomes  remplacent  des  tbCor^mes.  JIgpoM  li 
(dans  les  prindpea  d*Enclide)  Paxiome  II.  pent- Aire  d6nteeti€ 
(comme  Tont  cm  Proclus  et  tant  d'antres  andens  et  nMMtenes.) 
S*?/  peiA  titre^  cet  aximne  wppUt  d  unt  dimmslrailM  prMUe- 
fliriU  labariiuse, 

**  Puisque  les  axiomes  ne  font  autre  office  que  suppMer  I  des 
definitions  et  a  des  th^or^mes,  on  demandera  peut-^tre  qoTon  s'ea 
pa!«8e.  Observonsl.  Qu'ils  eviUrU  souverU  des  longueurs  na- 
tiUs.  2.  Quails  tranchent  les  disputes  d  Pcpoque  mime  cu  la  sci- 
ence est  itnparfaile.  3.  Qtu  s*il  est  un  itat^  auquel  la  scieneepuisse 
s'en  passer  (cr  qucjc  n'affirme  point)  il  estdu  mains  sage,  eimtme 
indifipcnsable,  dc  les  employer^  tant  que  quelque  insufflsance,  dins 
ce  dcgrB  dc  perfection  od  Von  tendy  ifUcrdit  un  ordre  absobtmentfr- 
riprochablc,  Ajoutons  4.  Que  dans  chaque  science  il  y  a  ordi* 
nairement  un  principe  qu^on  pourroit  appeller  dominant,  et  qui 
par  cette  raison  seule  (et  ind^pendamment  de  celles  que  je  rien? 
d^all^guer)  a  paru  devoir  ^tre  soKi,  pour  ainsi  dire,  du  champ 
des  definitions  pour  dtre  mis  en  vue  sous  forme  d*axiome.  Tel 
me  paroit  £tre  en  g6om6trie  1e  principe  de  congruence  contena 
dans  le  8  Axiome  d^Euclidc.**  (Essais  de  Pbilosophle,  Tom. 
IL  pp.  30,  31,  32.) 

These  remarks  go  far,  in  my  opinion,  toward?  a  justification 

^  By  iotroducing^,  for  example,  the  idea  of  Motion^  which  he  has  studied 
to  avoid,  as  much  ai»  possible,  in  delivering  the  filements  of  Plaae  Geome- 
try. 
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of  Euclid  for  the  latitude  with  which  he  has  nsed  the  word 
axiom  in  his  Elements.  As  ia  treating*  however,  of  the  fondft- 
mental  laws  of  human  belief,  the  utmost  possible  precision  of 
language  is  indispensably  necessary,  I  must  beg  leave  once 
more  to  remind  my  readers,  that,  in  denying  Axioms  to  be  the 
first  principles  of  reasoning  in  mathematics,  i  restrict  the  mean- 
ing of  that  word  to  such  as  are  analogous  to  the  first  seven  in 
Euclid's  list.  Locke,  in  what  he  has  written  on  the  subject, 
has  plainly  understood  the  word  in  the  same  limited  sense. 


Note  (B.)  p.  67. 

The  prevalence  in  India  of  an  opinion  bearing  stnne  resem- 
blance to  the  Berkeleian  Theory  may  be  urged  as  an  objection 
to  the  reasoning  in  the  text ;  but  die  fact  is,  that  this  resem- 
blance is  much  slighter  than  has  been  generally  apprehended. 
(See  Philosophical  Essays,  pp.  31,  82,  et  seq.)  On  this  point 
the  following  passage  from  Sir  William  Jones  is  decisive ;  and 
the  more  so,  that  he  himself  has  fallen  into  the  common  mis- 
take of  idientifying  the  Hindu  belief  with  the  conclusions  of 
Berkeley  and  Hume. 

^*  The  fundamentat  tenet  of  the  Viddnti  school  consisted,  not 
in  dancing  the  existence  of  matter^  Aat  is,  of  scUdity^  impeneiTCi' 
bUityy  and  extended  figure^  (to  deny  which  would  he  lunacy^)  but  in 
correcting  the  popular  jwtion  qfitj  and  in  contending,  that  it  has 
no  essence  independent  of  mental  perception,  that  existence  and 
perceptibility  are  convertible  terms,  that  external  appearances 
and  sensations  are  illusory,  and  would  vanish  into  nothuig^  if  the 
divine  energy  ^  which  alone  sustains  A^itt,  were  suspended  but  for  a 
moment  ji*  an  opinion,  which  Epicharmus  and  Plato  seem  to 

*  Sir  WiUiam  Jones  here  eyidcntly  confounds,  the  system  wbich  repre- 
sents the  material  universe  as  not  only  at  first  created^  but  as  every  moment 
upheld  by  the  ag^ency  of  Divine  Power,  with  that  of  Berkeley  and  Hume, 
which,  denying  the  distinction  between  primary  and  secondary  qualities, 
aaaerts,  that  extension,  figure,  and  UnpenetrabUity  are  not  less  inconceiva- 
ble>  without  a  ptfrr/pi«n/  mind,  than  our  sensations  of  heat  and  cold,  sounds 
and  odours.  According  to  both  systems,  it  may  undoubtedly  be  said,  that 
the  material  universe  has  no  existence  independent  of  wind;  but  it  ought 
not  to  be  overlooked,  that  in  the  (mey  this  word  referH  to  the  Creator,  and 
ia  the  otkfr,  to  the  created  percipient. 
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have  adopte<1,  aod  which  has  be^n  maintained  in  the  present 
century  with  great  elegance,  but  with  little  public  applause; 
partly  because  it  has  been  misunderstood,  and  partly  because  it 
has  been  misapplied  by  the  false  reasoning  of  some  uopopulir 
writers,  who  arf  said  to  have  disbelieved  in  the  moral  attributes 
of  God,  whose  omnipresence,  wisdom,  and  gomlneas,  are  the 
basis  of  the  Indian  philisophy.  I  have  not  sufficient  evidence 
on  the  subject  to  profess  a  belief  in  the  doctrine  of  the  Vidiida^ 
which  human  reason  alone  could,  perhaps,  neither  fullj  demon- 
strate, nor  fully  disprove;  but  it  is  manifest,  that  nothing  cao 
be  farther  removed  from  impiety  than  a  system  wholly  built  on 
the  purest  devotion."  (Works  of  Sir  William  Jones,  Vol.  L 
pp.  165,  166.) 

From  these  observations  (in  some  of  which,  I  most  be  per- 
mitted to  say,  there  is  agoixl  deal  of  indistinctness,  ami  even  of 
contradiction,)  it  may  on  the  whole  be  inferred,  1.  That  in  the 
tenets  of  the  Vedanti  school,  however  different  from  the  first 
apprehensions  of  the  unreflecting  mind,  there  was  nothing  uiicm^ 
risiaU  with  the  fundamental  laws  of  human  belief,  any  more 
than  in  the  doctrine  of  Copernicus  concerning  the  earth^s  mo- 
tion. 2.  That  these  tenets  were  rather  articles  of  a  theological 
creed,  than  of  a  philosophical  system;  or  at  least,  that  the  two 
were  so  blended  together,  as  sufficiently  to  account  for  the  hold 
which,  independently  of  any  refined  reasoning,  they  had  taken 
of  the  popular  tielief. 

In  this  last  conclusion  I  am  strongly  confirmed,  by  a  letter 
which  I  had  the  pleasure  of  receiving,  a  few  years  ago,  from  my 
friend  Sir  James  Mackintosh,  then  Recorder  of  Bombay.  Hb 
goo<l  nature  will,  I  trust,  pardon  the  liberty  I  take  in  mention- 
ing his  name  upon  the  present  occasion,  as  I  wish  to  add  to  the 
following  very  curious  extract,  the  authority  of  so  ealightened 
and  philosophical  an  observer.  Amidst  the  variety  of  his  other 
important  engagements^  it  is  to  be  hoped  that  the  results  of  his 
literary  researches  and  speculations,  while  in  the  East,  will  not 
be  lost  to  the  world. 

"  I  had  yesterday  a  conversation  with  a  young 

Bramin  of  no  great  learning,  the  sou  of  the  Pundit  (or  assessor 
for  Hindu  law)  of  my  court.  He  told  me,  that  besides  the  my- 
riads of  gods  whom  their  creed  admits,  there  was  one  whom 
they  know  by  the  name  of  Bbim,  or  the  great  one,  without 
'orm  or  limits,  whom  nu  created  intellect  could  make  any  ap- 
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proach  towards  conceiring ;  that,  in  reality,  there  were  no  trees, 
no  houses,  no  land,  no  sea,  but  all  without  was  Maia,  or  illu- 
sion, the  act  of  Brim  ;  that  whatever  we  saw  or  felt  was  only  a 
dreanif  or,  as  he  expressed  it  in  his  imperfect  English,  thinking 
in  one's  sleep,  and  that  the  reunion  of  the  soul  to  Brim,  from 
whom  it  originally  sprung,  was  the  awakening  from  the  long 
sleep  of  finite  existence.  All  this  you  have  heard  and  read  be- 
fore as  Hindu  s[)eculation.  What  struck  me  was,  that  specu- 
lations so  refined  and  abstruse  should,  in  a  long  course  of  ages, 
have  fallen  through  so  great  a  space  as  that  which  separates  the 
genius  of  their  original  inventor  from  the  mind  of  this  weak 
and  unlettered  man.  The  names  of  these  inventors  have  pe- 
rished ;  but  their  ingenious  and  beautiful  theories,  blended  with 
the  most  monstrous  superstitions,  have  descended  to  men  very 
little  exalted  above  the  most  ignorant  populace,  and  are  ailopt- 
ed  by  them  as  a  sort  of  articles  of  faith,  without  a  suspicion  of 
their  philosophical  origin,  and  without  the  possibility  of  compre- 
hending any  part  of  the  premises  from  which  they  were  de- 
duced. I  intend  to  investigate  a  little  the  history  of  these 
opinions,  for  I  am  not  altogether  without  apprehension,  that  we 
may  all  the  while  be  mistaking  the  hyperbolical  effusions  of 
mystical  piety,  for  the  technical  language  of  a  philosophical 
system.  Nothing  is  more  usual,  than  for  fervent  devotion  to 
dwell  so  long  and  so  warmly  on  the  meanness  and  worthiess- 
ness  of  created  things,  and  on  the  all-sufliciency  of  the  Supreme 
Being)  that  it  slides  insensibly  from  comparative  to  absolute 
language,  and,  in  the  eagernesf^of  its  zeal  to  magnify  the  Deity, 
seems  to  annikUaie  every  thing  else.  To  distinguish  between 
the  very  different  import  of  the  same  words  in  the  mouth  of  a 
mystic  and  of  a  sceptic,  requires  more  philosophical  discri- 
mination than  most  of  our  Sanscrit  investigators  have  hitherto 
shown.'' 


t^- 


Note  (C.)  p.  82. 

The  private  correspondence  here  alluded  to,  was  between  Mr. 
Hume  and  the  late  Sir  Gilbert  Elliott ;  a  gentleman  who  seems 
to  have  united,  with  his  other  well-known  talents  and  accom- 
plishments, a  taste  for  abstract  disquisitions,  which  rarely  occurs 
in  men  of  the  world ;  accompanied  with  that  soundness  and 

3  N 
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temperance  of  jodgment  which,  in  such  i«»earches,  are  so  indif- 
pensablj'  neccesary  lo  gunnl  the  mind  against  the  tllusioBs  en- 
genderctl  by  its  owa  tubtilty.  In  one  of  his  letters  (of  whicJi 
the  original  ilrafi  in  his  own  haDd-wriling  viae  comaiuiticaKd 
to  me  by  the  Barl  of  Minlo)he  expre^Bts  himseir  tbna:* 

.  .  .  "  1  admit,  that  there  is  no  writing  or  talking  of  loj 
subject  nhich  i»  of  importance  enough  to  become  the  object  q( 
rEHMningr  without  haviog  recour^  lo  iome  degree  or  Miblflt]r 
and  reRnement.  The  only  question  i»,  ivhere  to  slop,  bow  fu 
we  can  go,  and  nby  no  farther  ?  To  this  question  I  sbouM  he 
extremely  happy  lo  receire  a  w  ictory  answer.  I  can't  IrD 
if  I  sball  rightly  expreEa  v  I  lave  just  aow  in  my  rniod; 
but  I  often  imngine  to  myseli,  mat  i  perceive  within  me  a  ce^ 
■  Uin  instiactire  feeling,  which  sliorcs  away  at  once  all  orw 
subtile  relinemeala,  and  telli  me,  with  authorily.  that  the«e  ai^ 
built  aolion«  arc  inconsisteat  with  life  anil  experience,  and  bjr 
consequence  cannot  be  true  or  loUd.  From  this  I  am  led  lo 
think,  that  (he  speculative  principles  of  our  nature  ought  tt)go 
hand  in  hnnd  with  the  practical  ones;  and,  for  my  onn  part, 
nhen  ifae  fanner  are  so  far  pushed,  as  to  leave  the  latter  quite 
out  of  sight,  I  tun  always  Ajit  lo  susjKct  that  we  have  traro- 
gresBcd  our  limits.  If  it  should  be  aBked,  bow  far  nill  thrse 
]>ractical  principles  go  ?  f  can  only  answer,  that  the  former  dif- 
ficulty will  recur,  naleu  it  be  foood,  that  tbere  ia  tMMffti^la 
the  intellectual  part  of  our  nature,  resembliag  the  moral  Mafr 
meat  in  the  moral  part  of  our  nature,  which  detennuiea  ttb,  H 
it  were,  instinctively.  Very  poseihly,  1  have  wrote  nomamt: 
bowerer,  this  notion  first  occurred  to  me  at  London,  ia  eoanr- 
aalion  with  a  man  of  some  depth  of  thinkiog ;  and  talldiig  of 
it  aince  to  your  friend  Henry  Home.f  I  found  that  be  aeeiiMd 
to  entertain  some  aotionB  nearly  of  the  same  kind,  and  to  have 
pushed  them  much  farther." 

Tbe  practical  priitdfiUs  referred  to  in  this  extract,  Kem  to 
me  to  correspond  very  nearly  with  what  I  have  called  ^bM^s- 
mriUal  lam  of  belUf,  or  first  eUauiai  of  human  reaam  i  and  the 
toMETHiNO  in  the  intellectual  part  of  our  natm-e,  resetiMmg  tiu 
mortU  s^ntini'Tit  in  Ike  maral  part  of  ournature,it  phialy  descrip- 
tive of  what  Reid  and  others  have  since  called  cmmtim  aaats 
coinciding,  too,  in  substance  with   the  philosophy    of  Lord 

•  Tha  letter  ii  dated  in  ail.  f  Aftarwir^  Lord  ymni 
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Kames,  who  refers  our  belief  of  the  existence  of  the  Deity,  and 
of  various  other  primary  truths,  to  particular  senses^  forming  a 
constituent  part  of  our  intellectual  frame.  I  do  not  take  upon 
me  to  defend  the  forms  of  expression  which  Mr.  Hume's  veiy 
ingenious  correspondent  has  employed  to  convey  his  ideas ;  and 
which)  it  is  probable,  he  did  not  think  it  necessary  for  him,  in 
addressing  a  confidential  friend,  to  weigh  with  critical  exact- 
ness: but  his  doctrine  must  be  allowed  to  approximate  remarka- 
bly to  those  parts  of  the  works  of  Reid,  where  he  appeals  from 
the  paradoxical  conclusions  of  metaphysicians,  to  the  princi- 
ples on  which  men  are  compelled,  by  the  constitution  of  their 
nature,  to  judge  and  to  act  in  the  ordinary  concerns  of  life; — 
as  well  as  to  various  appeals  of  the  same  kind,  which  occur  in 
Lord  Kames's  writings.  My  principal  object,  however,  in  in- 
troducing it  here,  was  to  show,  that  this  doctrine  was  the 
natural  result  of  the  state  of  science  at  the  period  when  Reid 
appeared;  and  consequently,  that  no  argument  against  his  ori- 
ginality in  adopting  it  can  reasonably  be  founded  on  a  coin* 
cidence  between  his  views  concerning  it  and  those  of  any  pre- 
cseding  author. 

Of  Mr.  Hume^s  respect  for  the  literary  attainments  of  this  cor- 
respondent, so  strong  a  proof  occurs  in  a  letter,  (dated  Nine- 
wells,  March  10, 1751,)  that  I  am  tempted  to  subjoin  to  the 
foregoing  quotation  the  passage  to  which  I  allude. 

^  Ton  would  perceive,  by  the  sample  I  have  given  you,  that 
I  make  Cleanthes  the  hero  of  the  dialogue.  Whatever  you  can 
think  of  to  strengthen  that  side  of  the  argument,  will  be  most 
acceptable  to  me.  Any  propensity  you  imagine  I  have  to  the 
other  side  crept  in  upon  me  against  my  will ;  and  Uis  not  long 
ag;o  that  I  burned  an  old  manuscript  book,  wrote  before  I  was 
twenty,  which  contained,  page  after  page,  the  gradual  progress 
of  my  thoughts  on  that  head.  It  began  with  an  anxious  search 
after  arguments  to  confirm  the  common  opinion  :  Doubts  stole 
in,— dbsipated, — returned,— were  again  dissipated, — returned 
again :  And  it  was  a  perpetual  struggle  of  a  restless  imagina- 
tion against  inclination,  perhaps  against  reason. 

**  1  have  often  thought,  that  the  best  way  of  composing  a 
dialogue  would  be,  for  two  persons  that  are  of  different  opinions 
about  any  question  of  importance,  to  write  alternately  the  dif- 
ferent parts  of  the  discourse,  and  reply  to  each  other.  By  this 
that  vulgar  error  would  be  avoided,  of  putting  nothing 
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but  nonneiiBe  into  the  mouth  of  the  adtrenaiy;  and,  at  the  laoie 
time,  A  variety  of  chaiacter  and  geuias  being  upheld,  wonld 
make  the  whole  look  more  natural  and  unaffected.  Had  it  been 
my  good  fortune  to  ll?e  near  you,  I  should  baTe  taken  upon  bm 
the  character  of  Philo  in  the  dialogue,  which  youUl  own  1  eonU 
have  Bujiported  naturally  enough :  and  you  would  not  have  tieea 
averse  to  that  of  Cleanthes."    .    •     •     •    • 

In  a  postscript  to  this  letter,  Ur.  Hume  reeurs  to  the  same 
idea.  ^^  II'  youMl  be  persuaded  to  assist  me  in  aupportioc 
Gieanthes,  1  fancy  you  need  not  take  the  matter  any  higher 
than  Part  3.  He  allows,  indeed,  in  Part  2dy  that  all  oar  infer- 
ence is  founded  on  the  similitude  of  the  works  of  nature  to  the 
usual  effects  of  mind :  otherwise  they  must  appear  a  mere  chaoi . 
The  only  difficulty  is,  why  the  other  dbsiiiuUtodee  do  not 
weaken  the  anacument :  And,  indeed,  it  would  aeem  from  expe- 
rience and  feeling,  that  they  do  not  weaken  it  so  mnoh  as  we 
might  reasonably  expect.  A  theory  to  solve  tbia  would  be 
very  acceptable."'* 


Note  (D.)  p.  86. 

It  would  perhaps  be  difficult  to  mention  another  phrase  in  cor 
language,  ^^hich  admits  of  so  great  a  variety  of  interpretations 
as  common  sense;  and  to  which,  of  consequence,  it  could  have 
been  equally  dangerous  to  annex  a  new  technical  meaning  in 
staling  a  controver^al  argument.  Dr.  Beattie  has  enumerated 
some  of  these  in  the  beginning  of  his  Essay,  but  he  has  by  no 
means  exhausted  the  eubject:  nor  is  his  enumeration  altogether 
unexceptionable  in  point  ol  logical  distinctness.  On  thisfioint, 
however,  I  must  allow  my  readers  to  judge  for  themselves.  (See 
Ebsay  on  the  Nature  and  Immutability  of  Truth,  p.  37  et  seq. 
2d  Edit.) 

The  Latin  phrase  setisus  communis  has  also  been  used  with 
much  latituite.  In  various  passages  of  Cicero  it  may  he  per* 
fccMy  translated  by  thoiEnglitih  phrase  common  sense  j  and,  in 
the  ^tiine  acceptation,  it  ia  often  employed  in  moilern  latinity. 
Of  thi^  (not  to  mention  other  authorities)  many  examples  occur 

*  From  the  above  quotations  it  appf^am,  that  Mr.  Harness  podthumoM 
work,  entitled  Dialoprucs  coDcerning:  Natural  Relipon,  was  projected,  and, 
in  part,  at  least,  executed,  twenty-five  years  before  hw  death. 


NOTES  AND  ILLUSTRATIONS.  485 

io  the  LecHones  Malhemaiicm  of  Dr.  Barrow ;  a  work  not  more 
distinguished  by  originality  and  depth  of  thought,  than  by  a  lo- 
gical precision  of  expression.  In  one  of  tliese,  he  appeals  to 
cmnmon  sense  (sensus  communis j)  in  proof  of  the  circumference  of 
the  circle  being  less  than  the  perimeter  of  the  circumscribed 
square.    (Lect.  1.) 

Ob  other  occasions,  the  sensus  communis  of  classical  writers 
plainly  means  something  widely  different ;  as  in  those  noted 
lines  of  Juvenal,  so  ingeniously  illustrated  by  Lord  Shaftesbury, 
in  his  Essay  on  the  Freedom  of  Wit  and  Humour. 

*'  Haec  satis  ad  javeneni,  quern  nobis  fama  saperbum 
Tradit,  ct  inflatuin,  pleoumque  Nerone  propiuquo. 
RaruB  enim  ferme  tetuiu  annmunis  in  ill4 
Fortunft;* 

*'  Some  commentators  (says  Shaftesbury)  interpret  this  very 
differently  from  what  is  generally  apprehended.  They  make 
this  common  sense  of  the  jioet,  by  a  Greek  derivation,  to  signify 
sense  of  public  wpal,  and  of  the  common  interest ;  love  of  the 
community  or  society,  natural  affection^  humanity,  obligingness, 
or  that  sort  of  civility  which  rises  from  a  just  sense  of  the  com- 
mon rights  of  mankind,  and  the  natural  equality  there  is  among 
those  of  the  same  species. 

**  And  indeed  if  we  consider  the  thing  nicely,  it  mast  seem 
somewhat  hard  in  the  ()oet  to  have  deny'd  wit  or  ability  to  a 
court  such  as  that  of  Rome,  even  under  a  Tiberius  or  a  Nero. 
But  for  humanity  or  sense  of  public  good^  and  the  common  in- 
terest of  mankind,  'twas  no  such  deep  satire  to  question  whe- 
ther this  was  properly  the  spirit  of  a  court.  'Twas  difiScuIt  to 
apprehend  what  community  subsisted  among  courtiers;  or  what 
Public  among  an  absolute  Prince  and  his  slave-subjects.  And 
for  real  society^  there  could  be  none  between  snch  as  had  no 
other  sense  than  that  of  private  good. 

*^  Our  poet,  therefore,  seems  not  so  immoderate  in  his  cen- 
sure ;  if  we  consider  it  is  the  heart,  rather  than  the  heady  he 
takes  to  task :  when  reflecting  on  a  court  education,  he  thinks 
it  unapt  to  raise  any  affection  towards  a  country ;  and  looks 
upon  young  Princes  and  Lords  as  the  youns^  masters  of  the 
world ;  who,  being  indulged  in  all  their  passions,  and  trained 
up  in  all  manner  of  licentiousness,  have  that  thorough  contempt 
^and  disregard  of  Mankind,  which  Mankind  in  a  manner  do* 
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•enret*  where  arliitnury  poii(er  Is  permitted,  and  •  lynuqf 
adored.'' 

While  I  entirelj  agree  with  tlie  geaeral  feope  of  time  ol^ 
aerratioosy  I  am  ineliiied  to  thialc,  that  ilm  wmum  cmwaMmti  of 
Joreiial  might  be  still  more  preeiselj  rendered  hf  Mjfmfwjkgg 
understanding  this  word  (in  the  appropriate  aeoeptatloa  annexed 
to  it  bjT  Mr.  Smith)  as  synoaymoiis  with  that  fellow-feeling 
which  disposes  a  man,  in  the  discharge  of  his  social  dntiest  to 
place  Idnnelf  in  the  situation  of  others^  aqd  toregalate  Us  cen- 
doct  accordingi J.    Upon  this  sappositloni  tlm  reBection  In  qnss- 
tion  c<Hncides  nearly  with  one  of  Mr.  8mith*s  ow^on^m^ 
that  *'  tlie  great  mver  look  npon  their  Inferiors  as  tbdr  feilow- 
creatares;***  a  maxim  which,  although  snAdently  fonnded  In 
fact  to  jnstifjT  the  sarcasm  of  tlie  satirical  poet»  moat  (It  b  to  be 
hoped  for  the  honour  of  hnmsn  nature)  bd  nnderslood  with  con* 
siderable  limitations,  when  stated  as  a  correct  enandation  of 
philoeophlca]  tmth* 

It  yet  remains  for  me  to  take  some  notice  of  the  semms  cew- 
tnniiit  of  the  schoolmen;  an  expression  whidi  Is  perfectly  17- 
nonymoos  with  the  word  eet^eeflismt  as  defined  In  the  first  vo- 
lume of  this  work.  It  denotes  the  power  whereby  the  mind  Is 
enabled  to  represenl  to  itself  any  absent  ol^ect  of  perceptioni  or 
any  sensation  which  it  has  formerly  experienced.  Its  seat  wm 
supposed  to  be  that  part  of  the  brain  (hence  called  the  jca- 
sormn^  or  the  sensarium  eomimuu)  where  the  nerves  from  all 
the  organs  of  perceptipn  terminate.  Of  the  peculiar  fuaction 
allotted  to  it  in  the  scale  of  our  intellectual  (acuities,  the  foHow- 
log  account  is  given  by  Hobbes.  ^  Some  say  the  senses  recdre 
the  species  of  things,  and  deliver  them  to  the  Common  Sense; 
and  the  Common  Sense  delivers  them  over  to  the  Fancy;  and 
the  Fancy  to  the  Memory,  and  the  Memory  to  the  Judgment; 
like  handling  of  things  from  one  to  another,  with  many  words 
making  nothing  understood.^*    (Of  Man,  Fart  I.  Chap.  2,) 

Sir  .John  Davis,  in  his  poem  on  the  Immortality  of  the  Sold, 
(published  in  the  reign  of  Queen  Elisabeth)  gives  the  name  of 
common  sense  to  the  power  of  imagination;  (See  Sections  XIX. 
and  XX.)  and  the  very  same  phraseology  occurs,  at  a  later 
period,  in  the  Fhiloeophy  of  Des  Cartes ;  (see,  in  particular.  Us 
Sdecond  Meditation,  where  he  uses  Sensus  Commrniis  as  eynony* 

9  Tbeorj  of  Moral  SentiniflDtii,  Vol.  I.  p.  IML  eih  Edit. 
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mouB  with  PoUntia  Imaginatrix,)  Both  of  these  writers,  as  ap- 
pears evidently  from  the  context^  anderstand  by  ImaginaHon 
what  I  have  called  Conception.  To  the  power  now  denoted  by 
the  word  Imagination^  Sir  John  Davis  gives  the  name  of  Fan- 
tasy. Gassendi  seems  disposed  to  consider  this  use  of  the  phrase 
Sensus  Communis  as  an  innovation  of  Des  Cartes,  (see  his  Ob- 
jections to  Des  Cartes^  Second  Meditation,  $  0.)  hut  it  had 
been  previously  adopted  by  various  philosophical  writers ;  and, 
in  the  English  schools,  was  at  that  time  familiar  to  every  ear. 
The  singular  variety  of  acceptations  of  which  this  phrase  is 
susceptible ;  and  the  figure  which,  on  different  occasions,  it  has 
made  in  the  history  of  philosophy,  will,  I  trust,  furnish  a  suffi- 
cient apology  for  the  length  as  well  as  for  the  miscellaneous 
aature  of  the  foregoing  remarks.*       i 


Note  (E.)  p.  97. 

The  Arithmetical  Prodigy,  alluded  to  in  the  text,  ia  an  Ame- 
rican boy,  (still,  I  believe,  in  London,)  of  whose  astonishing 
powers  in  performing,  by  a  mental  process,  hitherto  unexplain- 
ed, the  most  difficult  numerical  operations,  some  accounts  have 
lately  appeared  in  various  literary  journals.  When  the  sheet 
containing  the  reference  to  this  note  was  thrown  off,  I  enter- 
tained the  hope  of  having  an  opportunity,  t>efore  reaching  the 
end  of  the  volume,  to  ascertain,  by  personal  observation,  some 
particulars  with  respect  to  him,  which  I  thought  might  throw 
light  on  my  conclusions  concerning  the  faculty  of  Attention,  in 
the  former  volume  of  this  work.    In  this  expectation,  however, 


*  It  has  been  ob«crycd  to  me  very  lately  by  a  learned  and  ingenious 
IHend,  that  in  one  of  the  phrases  which  I  have  proposed  to  subBtitute  for 
the  eamwum  sense  of  Buffier  and  Reid,  I  have  been  anticipated,  two  hun- 
dred yean  ago,  by  Sir  Walter  Raleigh.  '^  Where  natural  reason  hath 
built  any  thing  so  strong  against  itself,  as  the  same  reason  can  hardly  assail 
it,  much  less  batter  it  down ;  the  same,  in  every  question  of  nature,  and  in- 
finite power,  may  he  approved  for  a  fundamenial  law  tif  human  knowledge. ^^ 
(Preface  to  Raleigh^s  History  of  the  World.)  The  coincidence  in  point  of 
txpTBUkm^  is  not  a  little  curious;  but  is  much  less  wonderful  than  the  co- 
inddence  of  the  thought  with  the  soundest  logical  conclusions  of  the 
eighteenth  century. — ^The  very  eloquent  and  philosophical  passage  which 
{■Mediately  fellows  the  abore  sentence,  is  not  less  worthy  of  attention. 
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I  liare  been  diMppointed;  and  ImTe,  therefbrey  ixily  to  apolo- 
glie  for  having  Inadrertently  exdted  a  cnrloaity  which  I  •■ 
at  present  unable  to  gratifj. 


Kote  (F.)  p.  150. 

r 

Ef  rvr«if  s  tT^rm  iMr«i*    ^  In  mathematieal  qvantitiea,  ttpm- 
lity  h  identity.''    (Arist.  Met.  x.  c.  3.) 

This  passage  has  famished  to  Dr.  Gillies  (when  iMatfai^  of 
the  theory  of  syllogysms,)  the  snbjeet  of  the  foUqwing  eQ» 
m^ ntf  in  which)  if  1  do  not  greatly  deeeire  myseify  he  has  pn^ 
eeeded  upon  a  total  misapprehension  of  the  scope  of  the  orfgfn- 
al.  "  In  mathematical  quantitiesi  (Aristotle  says,  tluit)eqBafity 
is  sameness,''  because  •  ^•yi  •  rtn  wpmm^  nrimt  tif  tm.  **  The 
defimtion  of  any  particular  olyect  denoted  by  the  one  ii  pre> 
cisely  the  same  with  the  definition  of  any  partteiilar  otyeet^de* 
noted  by  the  other."    (Gillies's  Aristotle,  Vol.  I.  p.  87.) 

In  order  to  enable  my  readers  to  form  a  judgUMnt  of  the  toh 
rectness  of  this  paraphrase,  I  must  quote  Aristotle'a  words,  a^ 
cording  to  his  own  arrangement,  which)  in  this  instance,  hip- 
pens  to  be  directly  contrary  to  that  adopted  by  his  interpreter. 
En  ft  at  •  A«v«$  i  r^^  iepmm%  nvim^  ii^  9,  •<•'  «'  '•*«#  ypmfuuu  ft* 

«aa'  ff  TtfT»ii  *  tvTiK  ('•r9(.  The  first  clause  of  this  passage  iS| 
from  its  conciseness,  obscure;  but  Aristotle's  mcamiig»  on  the 
whole,  seems  to  be  this; — ^*^  That  all  those  'magnitudes  which 
bear  the  same  ratio  to  the  same  magnitude,  though  in  fact  they 
may  form  a  muUitutU,  yet,  in  a  scientific  view,  they  may  be  re- 
garded as  one;  the  mathematical  notiou  of  equality  being  ulti- 
mately resolvable  into  that  of  ufiity  or  identity."*^  It  was  pro- 
bably to  obviate  any  clifiiculty  that  might  have  been  suggested 
by  diversities  of  ^;^ur^)  that  Aristotle  has  confined  his  examples 
to' equal  straight  lines,  and  to  such  quadrangles  as  are  not  only 
equal  but  similar. 

Let  us  now  consider  the  paraphrase  of  Dr.  Gillies.  *'  In 
mathematical  quantities,  equality  is  sameness,  because  the  defi- 
nition of  any  particular  olyect  denoted  by  the  one,  is  precisely 


Elcm.  LUi.  V,  Prop.  Ix. 
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the  same  with  the  d^nUion  of  any  particular  object  denoted  by 
the  other.'*  Are  we  to  understand  by  this,  that  '^  to  all  things 
which  are  equal  the  same  definition  is  applicable;"  or  converse- 
{ ly,  that  ^*  all  things  to  which  the  same  definiti9n  is  applicable, 
are  equal  f  ^  On  the  former  supposition^  it  would  follow,  that 
the  same  definition  is  applicable  to  a  circle,  and  to  a  triangle 
having  its  base  equal  to  the  circumference,  and  its  altitude  to 
the  radius.  On  the  latter,  that  all  circles  are  of  the  same  mag- 
nitude; all  squares,  and  all  equilateral  triangles. — There  is,  in- 
deed, one  sense  wherein  those  geometrical  figures  which  are 
called  by  the  same  name,  (all  circles,  for  example,)  may  be 
Identified  in  the  mind  of  the  logician ;  inasmuch  as  any  theorem 
which  is  proved  of  one,  must  equally  hold  true  of  all  the  rest; 
and  the  reason  of  this  is  assigned,  with  tolerable  correctness,  in 
the  last  clause  of  the  sentence  quoted  from  Dr.  Gillies.  But 
how  this  reason  bears  on  the  question  with  respect  to  the  conver- 
tibility of  the  terms  equality  and  samenessy  I  am  at  a  loss  to  con- 
jecture. 


Note  (G.)  p.  197. 

In  an  Essay  on  Quantity,  (by  Dr.  Reid)  published  in  the 
Transactions  of  the  Royal  Society  of  Londpn,  for  the  year 
1748,  mathematics  is  very  correctly  defined  to  be  '<  the  doctrine 
of  measure.^ — '*  The  object  of  this  science  (the  author  observes) 
is  commonly  said  to  be  quantity ;  in  which  case,  quantity  ought 
to  be  defined)  what  may  he  measured.  Those  who  have  defined 
quantity  to  be  whatever  is  capable  of  more  or  less,  have  given 
too  wide  a  notion  of  it,  which  has  led  some  persons  to  apply 
mathematical  reasoning  to  subjects  that  do  not  admit  of  it.^'* 
The  appropriate  objects  of  this  science  are  therefore  such  things 
alone  as  admit  not  only  of  being  increased  and  diminished,  but 
of  being  multiplied  and  divided.  In  other  words,  the  common 
quality  which  characterizes  all  of  them  is  their  tnensurabiHiy, 


1 

*  In  this  remark.  Dr.  Reid,  as  appears  from  the  title  of  his  paper,  had 
an  eye  to  the  abuse  of  mathematical  lanjpiage  by  Dr.  Ilutcheson,  who  had 
recently  carried  it  so  far  as  to  exhibit  algebndcSl  formulas  for  ascertaining 
tbe  moral  merit  or  demerit  of  particular  actions.  (Se(  his  Inquiry  into  the 
Original  of  our  Ideas  of  B^uty  and  Virtue.) 

30 
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tm  tbe  Mudw  Emjti  Dr.  BM  bm  ill«<h>M,  villi 
^  fttidty,  a  disdBetfoii  (hiotod  at  bf  AiMblla*)  of  qtntity  iaii 
|Hoper  aod  Imiiroper.  **  1  eall  lliat  {mfn  tm)  pnfu  i|BMiCi^ 
whieh  b  meaiored  k^  its  owQ  kindi  orwMd^«(ribioimMilm^ 
beapaUe  of  beiag  doiOilad or  tnbtoil,  nitteit  taku^SiBmy 
^piaBtHj  oTa  dUTeicnt  kind  as  a  MMaMn  oT  it  Ttai  •  UmIi 
saeasiired  bgr  known  limii  as  indns,.  IMi  or  aulaa;  nod  thi 
length  oC  a  foot  Mag  knowrf,  tlien  oan  fen  no  ijncstfcw 
tile  length. of  two  feet,  or  of  muf  part  or  ■■itipio^  • 
Thb  known  length,  hy  being  mnltiplled  or  divided,  in 
to  glTo  OS  a  distinct  idea  of  any  length  wiiatnovoiw 

•"  Improper  quantity  Is  that  wUfehoanwit  he  aNnsnrel  hf  ill 
own  kind,  hot  to  which  win  ossign  n  nwns—  ia. 
^oantitj  that  is  related  to  It.  Thna  TohMBUy  of  nMtioa, 
we  consider  it  by  itself,  eannot  to  nwaMMd.  W«  sni^  ps^ 
oeive  one  hody  to  more  faster,  enother  slower,  bnt  w« 
oeire  no  proportion  or  ratio  between  their  veloeHinB,  wi 
taking  in  some  quantity  of  another  kind  to  measntn  Hmmi  hf^ 
Having  therefore  observed,  tliat  by  a  greater  vetooiljt  •  gnmsr 
space  is  passed  over  in  the  same  time,  by  a  less  mioeitj  n  lem 
space,  and  by  an  equal  velocity  an  equal  s^Mwe ;  we  boBoe  leam 
'to  measure  velocity  by  the  space  passed  over  In  a  gtven  time, 
and  to  reckoo  it  to  be  in  exact  proportion  to  tlmt;  and  having 
once  assigned  this  measure  to  it,  we  can  then,  anid  not  till  then, 
conceive  one  velocity  exactly  double,  or  triple,  or  In  any  pre- 
portioQ  to  another.  We  can  then  introduce  it  into  mnthemafi- 
cal  reaM)ning,  without  danger  of  error  or  confusion ;  and  nuy 
use  it  as  a  measure  of  other  improper  quantities. 

<'  All  tbe  proper  quantities  we  know  may  1  tUnk  be  lodneed 
to  these  four:  exteasioo,  duration,  number,  and  proportion. 

«*  Velocity,  the  quantity  of  motion,  density,  elasticity,  the 

vis  insita  and  impressa,  the  various  kinds  of  centripetal  forces, 

and  the  different  ord^^rs  of  fluxions,  are  all  improper  qoantities; 

-'  which  therefore  ought  not  to  be  admitted  into  mathematical 

reasoDine;,  without  ha?ing  a  measure  of  them  assigned. 

**'  Tbe  measure  of  an  improper  quantity  ought  always  to  be 
included  in  the  definition  of  it ;  for  it  to  the  giving  it  a  measuie 

•  Ki/^MC  /•  nor«  TflU/TH  xtywAi  /uoNt,  *r€  l§  «xx«  r«fr«  »«¥«  rv^t/k- 
/i»»or  licTAVTA  yg,f  tiwtflhtwrru,  ^  *t^  «icx«  llir*  Xfyfl/u?.  (Arvt. 
Categ.  cap.  ti.  17.) 


NOTES  AND  ILLUSTRATIONS.  491 

tlutUBiake«it  a  properjsulyect  of  matiiematical  reaBOQing.  If  all 
mathematicians  had  considered  this,  as  carefully  as  Sir  Isaac 
Newton  has  done,  some  trouble  had  been  saved  both  to  them- 
•elves  and  their  readers.  That  great  man,  whose  clear  and 
comprehensive  understanding  appears  even  in  his  definitions, 
kaving  frequent  occasion  to  treat  of  such  improper  quantities, 
juever  fails  to  define  them^  so  as  to  give, a  measure  of  themy 
either  in  proper  quantities,  or  such  as  had  a  known  measure. 
8ee  the  definitions  prefixed  to  his  Priucipia." 

With  these  important  remark;^  I  "entirely  agree,  excepting  on- 
ly  the  enumeration  here  given  of  the  different  kinds  of  proper 
quantity,  which  is  liable  to  obvious  and  insurmountable  objec- 
tions. It  appears  to  me  that,  according  to  Reid's  own  defini- 
tioUf  extension  is  the  only  proper  quantity  within  the  circle  of 
our  knowledge.  Duration  is  manifestly  not  m^sured  by  dura- 
tion, in  the  same  manner  as  a  line  is  measured  by  a  line ;  but  by 
■oine  regulated  motion,  as  that  of  the  hand  of  a  clock,  or  of  the 
shadow  on  a  sun-dial.  In  this  respect  it  is  precisely  on  the 
aame  footing  with  velocities  and  forces,  all  of  them  being  mea- 
•iired,  in  the  last  result,  by  extension.  As  to  number  and  pro- 
portion, it  might  be  easily  showd,  that  neither  of  them  fall  un- 
der the  definition  of  quantity,  in  any  sense  of  that  word.  In 
proof  of  this  assertion  (which  oiay,  at  first  sight,  seem  somewhat 
paradoxical)  I  have  only  to  refer  to  the  mathematical  lectures 
of  Dr.  Barrow,  and  to  some  very  judicious  observations  intro- 
duced by  Dr.  Clarke  in  his  controversy  with  Leibnitz.  It  is 
remarkable,  that  at  the  period  when  this  essay  was  written.  Dr. 
Reid  should  have  been  unacquainted  with  the  s|ieculations  of 
these  illustrious  men  on  the  same  subject ;  but  this  detracts  little 
from  the  merits  of  his  memoir,  which  rest  chiefly  on  the  stric- 
tures it  contains  on  the  controversy  between  the  Newtonians 
and  Ijeibnitzians  concerning  the  measure  of  forces. 

Note(H.)p.  198. 

The  folloi^ng  view,  of  the  relation  between  the  theorems  oi' 
jpime  geometry  and  their  practical  applications,  strikes  me  as 
singularly  happy  and  luminous ;  more  especially  the  ingenious 
illostration  borrowed  from  the  science  of  geometry  itself. 

**  Les  v6rit^s  que  la  g^om^trie  d^montre  sur  Tetendue,  sont 
ftoi^v€rit6s  purement  hypoth^tiques.  Ces  v^ritj^s  cependant  n'en 
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■ont  pas  moina  utiles,  en  tgfixA  auT  eouCquetien  pratiques  qoira 
rfaultent.  II  est  ais^  da  le  (aire  sentir  par  une  eomparuaoa  ti- 
rtv.  ()e  la  gjSomitne  mame.  On  ccmooit  dam  cette  M^eoce  6et 
Kkdcs  courbes  qai  tloivent  s'approcher  continuellemeDt  d'ane 
ligne  droite,  tans  la  rettcontrer  jamais,  et  qui  n£aDmoinei  £laiit 
trac^esflurle  papier,  seconroDdentaeasiblemeataree  cette  ligne 
droits  au  bonl  d'un  ascei  petit  espace.  II  en  est  de  m^tne  dei 
propoflitions  de  g€om£trie;  etles  soiit  la  Umite  uUelUctuetie  Ja 
vfriUit  phygiques,  le  terme  doot  cellea-ci  penrent  approcher  anwi 
prts  qu'oD  le  de«ire,  aans  jamaii  j  airirer  exaetement.  Mais 
ai  les  th£or6mea  math^niatiquea  n'onl  pas  rigoureuaemsiit  lira 
daoB  la  natore,  ils  serrent  tlu  moins  i  rtsoodre,  avec  une  prt- 
cision  Buffisaate  poor  la  pratique,  let  difftfirentes  qaestiona  qu'oa 
peul  Be  proposer  lar  iVtendue.  Dans  runirersil  n^^  point  lie 
cercle  parfait ;  oiais  plus  un  cercle  approchera  de  I'etre,  plni  il 
•pprochera  des  pro|iri£(£s  rigoureusea  du  cercle  parrait  que  la 
g£om€'lrie  demontre;  et  il  peul  en  approcher  a  ud  de;cr£  BufE- 
■ant  pour  notre  nsa^.  II  en  est  de  tndme  des  aiitrce  figur« 
dout  la  g6oin6trie  ditaille  lea  propri£l£s.  Pour  d^montrer  en 
loute  riatueur,  Ibb  r6ril£a  relatives  a  la  figure  deB  corps,  on  est 
oblig^  de  supposat  dana  cette  figure  une  perrectionarbitraireqoi 
n'y  sauroit  &tre.  En  eOet,  si  Ic  cercle,  par  exemple,  o'est  pas 
suppose  ri^ureus.  il  faudra  aulant  de  th£arfimes  diflSrens  surl* 
cerr,l«  qu'on  ima^nera  de  tigures  difTErenles  plus  ou  moins  ap- 
prochanteB  du  cercle  parfait ;  et  cei  figures  elleB-mSoies  pourroat 
encore  etre  absolumeDt  hypothftique*,  et  n'aroir  point  de  mo- 
dele  cxistrtnt  dans  la  nature.  Lea  ligaes  qu'on  <u>naidere  dam 
la  ^i»n£lrip  u^uelle,  ne  eont  ni  parraitemeat  droites,  ni  par- 
laitemeDt  courbes;  lea  surTacea  ne  Boat  ni  parrnitement  planet, 
ni  parraitement  curTilignes;  mais  il  eat  neceaaaire  de  lea  euppo- 
ser  tpllea,  |H)iir  arrirer  a  des  r^rit^s  fines  et  detemuDeea,  dont 
ou  jiiiis^e  faire  ensuite  I 'application  plus  ou  moina  exacte  aux 
lignea  ct  anx  aurTacea  physiquee." — D'AIembert,  ElSmena  de 
Philoaophic,  Article  GiomUrk. 


Note  (I.)  p.  215. 

From  some  expresaions  in  (hia  quotation,  it  would  seem  that 
tjie  ivrtkr  conaidered  itaa  now  cslabliahed  b;  mathematical  de- 
ntoQatratioD,  aotjialj  that  a  provisiun  is  made  Tor  maiotaini^ 
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ihe  order  and  the  stability  of  the  solar  system ;  but  that,  after 
certain  periods,  all  the  changes  arising  from  the  mutual  actions 
of  the  planets,  liegin  again  to  be  repeated  over  in  an  iuFariable 
and  eternal  round; — or  rather,  that  all  this  is  the  result  of  the 
necessary  properties  of  matter  and  of  motion.  The  truth  is,  that 
this  assumption  is  quite  unfounded,  in  point  of  fact;  and  that 
the  astronomical  discovery  in  question  affords  not  the  slightest 
analogical  presumption  in  favour  of  a  tnoral  cycle  ;  even  on  the 
aupposition,  that  the  actions  of  the  human  race,  and  the  motions 
of  the  globe  which  they  inhabit,  were  both  equally  subjected  to 
the  laws  of  mechanism. 

I  shall  avail  myself  of  this  opportunity  to  remark  further,  that 
notwithstanding  the  lustre  thrown  by  the  result  of  La  Grange's 
investigations  on  the  metaphysical  reasoning  of  Leibnitz  against 
the  manus  emendatrix  of  Newton, — this  reasoning,  when  we 
consider  the  vagueness  of  the  abstract  principles  on  which  it 
rests,  can  be  regarded  in  no  other  light  than  as  a  fortunate  con- 
jecture on  a  subject  where  he  had  neither  experience  nor  ana- 
logy for  a  guide.  The  iolUjwing  argument  is  not  iJI-stated  by 
Voltaire ;  and,  in  my  opinion,  is  more  plausible  than  any  thing 
alleged  a  priori,  on  the  other  side  of  the  question,  by  Leibnitz. 
^'  II  est  trop  clair  par  rex()^rience  que  Dieu  a  fait  des  machines 
pour  dtre  d^truites.  Nous  sommes  Touvrage  de  sa  sagesse ;  et 
nous  p6rissons.  Pourquoi  n'en  aeroit-il  pas  de  mdme  du  monde  ? 
Leibnitz  veut  que  ce  monde  soit  parfait;  mais  si  Dieu  ne  Pa 
form#  que  pour  durer  un  certain  tems,  sa  perfection  consiste 
alors  a  ne  durer  que  jusq*  a  Tinstant  fix6  pour  sa  dissolution.'* 
Voltaire's  Account  of  Newton^s  Philosophy. 

For  some  excellent  observations  on  these  opposite  conjectures 
of  Leibnitz  and  of  Newton,  see  Edinburgh  Review^  Vol.  XIV. 
pp.  80,  81. 

The  quotation  which  gave  occasion  to  the  foregoing  strictures 
induces  me  to  add,  kiefore  concluding  this  note,  that  when  we 
apeak  of  La  Grange's  DemonslnUion  of  the  Stability  of  the  Solar 
System,  it  is  by  no  means  to  be  understood  that  lie  has  proved, 
by  mathematical  reasoning,  that  this  system  never  will,  nor 
ever  can  come  to  an  end.  The  amount  of  his  truly  sublime 
discovery  is,  that  the  system  does  nat^  as  Newton  imagined, 
contain  within  itself,  like  the  workmanship  of  mortal  hands,  the. 
elements  of  its  own  decay ;  and  that,  therefore,  its  final  disso- 
lution  is  to  t)e  looked  for,  not  from  the  operation  of  physical 
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eaiMM  tol^tod  to  the  eakuUtfoMoT  aaCrooonien,  bot  b^ 
will  of  that  Ahnight J  Being,  bf  frhoie>aC  It  was  mt  ftntnliei 
Into  exbtenee.  That  this  ttaWltf  ia  a  nfegiaaiy  ooMaqnMM 
•f  the  general  laws  bj  which  we  ftnd  the  ^yiteai  tobefeoirann^ 
majr.  Indeed*  be  assumed  as  a  demonstinled  piopoeltion;  fan!  it 
must  always  be  remembered,  that  lUt  nseesti^  tt  nn^  kgftlkt- 
tkti  mr  ccmtiimut^  being  itself  dependent  eo  the  eontlMBance  of 
laws,  wldch  mi^  at  pleaanre  be  altered  or  snspendnd> 

The  whole  of  the  argnment  In  tlie  tnst^  on  the  pennaMMa 
er  stabilitj  of  the  order  of  natare.  Is  manlfiBstl/  to  bo  andonUwl 
with  similar  restrictions.  It  relates,  not  to  Baoeaaniy  hat  la 
probable  tnitlis ;  not  to  oonelosions  syllogistlcaHy  dodnend  tan 
abstract  principles,  huttoyktnretfsnh'wyfmiwi  which  wo  me  de- 
termined to  exfict  bj  a  fundamental  Law  of  BeUni;  ad^iM  la 
flie  present  scene  of  our  speculations  and  aotions. 

Note  (K.)  p.  291. 

^  The  power  of  designating  an  InttTUoal  oi)foet  hgr  nn  ap- 
propriate articulation,  is  a  necessary  atep  in  tbn  frmialims  of 
langui^e,  but  rery  far  remored  Indeed  from  Its  eonsammation. 
Without  the  use  of  general  signs«  the  speech  of  mna  would  dif^ 
fer  little  from  that  of  brutes:  and  the  transition  to^the  gensrsi 
term  from  the  name  of  the  individaal  is  a  difltealtjr  wli^  i» 
mains  still  to  be  surmounted.  Condillac,  indeed,  propoass  lo 
show,  how  this  transition  may  be  made  in  the  natnml  omsna  e( 
things.  *''  Un  enfant  appelle  du  nom  d^mtutt^  le  prennier  aiine  qfas 
nous  lui  montrons.  Un  second  arbre  qu'il  Tc^t  eoanlte  ioi  np- 
pelle  la  m^me  idee;  il  lui donne  le  m^tne  nam;  do  mtoe  i  oa 
troUi^me,  a  un  quatridme,  et  Toila  le  mot  (Tarbre^  doan^  d*ahord 
il  un  individu,  qui  <)ievient  Qpur  lui  un  nom  de  classe  on  ds 
genre,  une  id€e  abstraite  qui  comprend  tons  les  arbrea  en  gens> 
ral."  In  like  manner,  Mr.  Adam  Smith,  in  his  Dissertmtwm  m 
the  Origin  of  Languages,  and  Mr.  Dugald  Stewart,  In  Ida  Ek- 
mciUs  of  the  Philosophy  of  ike  Human  Mind^  endeaToar  to  e» 
plain  this  process,  by  representing  those  words  which  wers 
originally  used  as  the  proper  names  of  indiTiduala,  to  he  suc- 
cessively transferred  to  other  individuals,  until  at  length  each  of 
them  became  insensibly  the  cgjtamon  name  of  a  nniltitnde. 
This,  however,  is  more  ingenious  than  solid.    Tlw  name  giveh 
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to  an  iadiFidoal,  being  intended  ezcladveTj  to  designate  that 
individual,  it  is  a  direct  subversion  of  its  veiy  nature  and  de- 
sign, to  apply  it  to  any  other  individual,  known  to  be  different 
from  the  former.  The  child,  it  is  tme,  may  give  the  name  oT 
faOuT  to  an  individual  like  to  the  person  it  'has  been  taught  to 
call  by  that  name:  but  this  is  from  mistake,  not  from  design) 
from  a  confusion  of  the  two  as  the  same  person,  and  not  from  a 
perception  of  resemblance  between  them  whilst  known  to  be 
different*  In  truth,  they  whose  thoughts  are  occupied  solely 
about  individual  objects,  must  be  the  more  careful  to  distingobh 
them  from  each  other ;  aqd  accordingly,  the  child  will  most  pe- 
^  remptorily  retract  the  appellation  of/olha*,  so  soon  as  the  dis- 
tinctness is  observed.*  The  object  with  those  whose  terms  Of 
dgns  reCpr  only  to  individuals,  must  naturally  be  to  take  care^ 
that  every  such  term  or  sign  shall  be  applied  to  its  appropriate 
individual,  and  to  none  else.  Resemblance  can  produce  no 
other  efifecty  than  to  enforce  a  greater  caution  in  the  application 
of  the  particular  namesy  and  therefore  has  no  natural  tendency 
to  lead  the  mind  to  the  use  of  general  terms."  (Discourses  and 
Dissertations  on  the  Scriptural  Doctrines  of  Atonement  and 
Sacrifice.  By  William  Magee,  D.  D.  Senior  Fellow  of  Trinity^ 
College,  and  Professor  of  Mathematics  in  the  University  of 
Dublin.    Vol.  II.  pp.  63,  64.    3d  Edit.) 

The  observations  in  pp.  221,  222,  &c.  of  this  volume,  {^i 
which  I  must  request  the  attention  of  my  readers  before  they 
firoceed  to  the  following  remarks,)  appear  to  me  to  weaken  con- 
siderably the  force  of  this  reasoning,  as  far  as  it  applies  to  the 
suhsiainM  of  the  theory  in  question.  With  respect  to  Mr» 
Smith's  illustration,  drawn  from  the  accident  of  a  child's  calling 
a  stranger  by  the  name  of  father  ^  1  readily  acknowledge  that  it 
was  unluckily  chosen ;  and  I  perfectly  assent  to  the  strictures 
bestowed  on  it  by  Dr.  Magee.  In  consequence  of  the  habitual 
intercourse  which  this  dome^tfc  relation  naturally  keeps  up  be- 
tween the  parties,  the  mistake  of  the  child  (as  Dr.  Magee  very 
properly  calls  it)  must,  of  course,  be  immediately  corrected ;  and 


*  These  remarks  hftve  a  particalar  reference  to  the  following  sentence 
in  Mr.  Smithes  Dissertation :  ^'  A  child  that  is  just  learning  to  speak.  caUi 
every  person  who  comes  to  the  house  its  ptqnt  or  its  nuima;  and  thns  be- 
ftows  upon  the  whole  species  those  names  which  it  had  been  taught  to  ap- 
fly  te  tW9  hiditidaals." 
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ihereibre}  the  example  b  of  no  ate  whaterer  in  coofimiiog  (he 
QonolindoD  it  b  brought  to  support.    It  b  to  be  regretted  thai, 
upon  thb  oceaskm,  Mr.  Smith  ahould  not  only  hare  appeaM 
to  a  period  of  infanej,  when  tlie  notiooi  of  nniilniitj  and  cf 
identity  eannot  lail  to  be  poowtinea  one  and  llie  aanw;  bat 
ahoaid  liaTe  aiaumed,  at  a  general  faety  an  aecidental  oeeo^ 
reneei  whieb,  if  it  erer  hat  happened,  maj  lie  jnati/  regaided 
aa  an  exeeption  to  tlie  UMial  hbtory  of  the  tpeeiea.    Winle  j^t 
on  tlie  breaat,  a  eliild  b  able  to  iBatingaiiii,  with  tlie  ntaMit 
fpddnieM  and  aoeoniey,  between  the  faee  of  an  a«(|oalntaBQi 
and  that  of  a  stranger;  and,  when  it  baofkradTnoeedaa  to  be- 
gin to  utter  artieokte  sounds,  a^y  tenden^  to  tnnsfar  or  to 
grneraliBe  the  words  moKikgr  or  nurse  seems  aeareely  eoneaif^ 
He.    We  are  apt  to  suppose  thai  the  first  atteoapli'.lowarii 
apeeeh  are  eooTal  with  the  study  of  language  i  whcmas  the  tet 
manifestly  1%  that  these  attempta  are  only  the  conaeqasneei  of 
the  progfiMS  preTionsly  and  silently  made  in  the  ioteipratalion 
of  words.    Long  before  thb  time,  many  of  the  logleal  AAoal- 
ties  which  appear  so  puasling  to  the  speenlativn  gTwritfrliBi 
have  been  completely  surmounted** 

But  although  thb  particular  example  has  been  ill  ebosen,  it 
does  not  therefpre  fcrflow  that  the  author's  theory  b  altogetbsr 
unfounded.  Whoever  ha^  paid  aoy  attention  to  the  phenomsas 
of  the  infant  mind,  must  be  satisfied  of  its  strong  biaa,  in  the 
first  developement  of  the  intellectual  powers,  to  apply  to  siad- 
br  objects  a  common  name,  without  ever  thinking  of  rtmlhwid^ 
ing  them  together.  Nor  does  thb  hold  merely  with  respect  to 
similar  ohjects:  it  holds  also  (and  at  a  surprisingly  early  period 

*  The  genera]  ftict  with  respect  to  diildren,  asBomed  by  Mr.  Smitfahi  the 
foregoing  note,  is  stated  still  more  strongly  by  Aristotle.  Both  of  tlMse 
philosophers  have,  I  suspect,  tmsted  more^  In  this  instanoe,  to  theory  tkis 
to  observation.    K«u  t«  fr*i/i«  to  /jttf  Trfmr^f  wftrttyftvu  sr^trcc  ne 

f»ATf^oy.  ^  Ac  pueri  quoqne  primAm  omnes  viros  appellant  fMitres^  et  ob- 
ties  nmlieres,  matres :  postea  Tero  discemnnt  homm  ntnmqne  .**  (Afht 
Nat.  Ausc.  Lib.  I.  Cap.  i.) 

This  passage  (which  I  do  not  recollect  to  have  seen  qnoted  by  any  Ibnaer 
writer)  does  honour  to  Aristotle*s  acutencss.  The/ac#,  indeed,  asserted  is 
It,  is  more  than  questionable;  bnt,  admitting  the  fact  to  be  tnwt  1^  ■"■*  ^ 
owned  that  Aristotle  haj  viewed  it  in  a  Juster  light  than  Mr.  Smith  ;*HMyt  m 
an  instance  of  any  disposition  to  generalize  proper  namsi,  but  merely  of  im- 
perfect and  ondlstingvishing  perception. 
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life)  with  respect  (o  similar  relalians,  A  child  who  lias  been 
accustomed  to  the  constant  attentions  and  caresses  of  its  mo* 
ther,  when  it  sees  another  child  in  the  arms  of  its  nurse,  will 
naturally  and  infallibly  call  the  nurse  the  child's  mother.  In 
this  instance,  as  in  numberless  others,  its  error  arises  from  ge- 
neralizing too  hastily;  the  distinction  between  the  meanings  of 
the  two  relative  wonls  Mother  and  Nurse  being  too  complex  to 
be  comprehended,  till  the  power  of  observation  begins  to  be  ex- 
ercised with  some  degree  of  attention  and  accuracy.  This  dis- 
position, however,  to  transfer  names  from  one  thing  to  another, 
the  diversity  of  which  is  obvious  even  to  sense,  certainly  af- 
fords no  inconsiderable  an  argument  in  favour  of  the  opinion 
disputed  by  Dr.  Magee. 

It  is  indeed,  wonderful,  how  readily  children  transfer  or  gene- 
ralize the  name  of  the  maternal  relation  {that  which  of  all  others 
mnst  necessarily  impress  their  minds  most  strongly)  not  only 
Id  the  case  of  their  own  species,  but  of  the  lower  animals;  ap- 
plying with  little  or  no  aid  from  instruction,  the  word  ikothtr 
to  the  ben,  the  sheep,  or  the  cow,  whom  they  see  employed  in 
nurturing  and  cherishing  their  young. 

To  myself,  I  own,  it  appears,  that  the  theory  of  Condillac 
and  Smith  on  this  point,  is  confirmed  by  every  thing  I  have 
been  able  to  observe  of  children.  Even  generic  terms  will  be 
found,  on  examination,  if  I  be  not  much  deceived,  to  he  origin- 
ally anderstood  by  them  merely  as  proper  names  ;  insomuch  that 
the  notions  annexed  by  an  infant  to  the  words  denoting  the  dif- 
ferent articles  of  its  nursery-furniture,  or  the  little  toys  collected 
for  its  amusement,  are,  in  its  conce[)tions,  as  individually  and 
exclusively  appropriated,  as  the  names  of  its  father,  mother,  or 
nnrse.  If  this  observation  be  well-founded,  the  same  gradual 
conversion  of  proper  names  into  appellatives,  which  Mr.  Smith 
supposes  to  have  taken  place  in  the  formation  of  a  language,  is 
exemplified  in  the  history  of  every  infant  while  learning  to  in- 
terpret its  mother  tongue.  The  case  is  nearly  the  same  with  the 
peasant,  who  has  never  seen  but  one  town,  one  lake,  or  one 
river.  All  of  these  appellatives  are  to  his  ear,  precisely  equiva- 
lent to  so  many  proper  names. 

**  Qao  te,  Mceri,  pedes?  An,  qoo  via  ducit,  in  Urbcm  ?** 

That  resemblance  is  one  of  our  most  powerful  associating 

principles  will  not  be  disputed;  and  that,  even  In  the  maturity 

3  P 
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of  our  reason,  we  have  a  nataral  dispodtioii  to  generalise  tbe 
meaning  of  signst  in  consequence  of  apprehended  aimilarities, 
both  of  tkmg$  and  of  relatims^  is  equally  certain.  Whj  then 
should  it  be  apprehended,  that  there  is  any  peculiar  nyste^ 
connected  with  this  step  in  the  commencement  of  the  progresi, 
when  it  seems  to  admit  of  an  explanation  so  satisTaetory,  from 
a  law  of  the  human  mind,  exemplified  daily  in  facta  fallii^  with- 
in the  circle  of  our  own  experience  ? 


Note  (L.)  p.  247. 

*'  Aristotle^s  rules  are  illostrated,  or  ratlier,  in  my  opimoB, 
fmrpoathf  darkentd^  by  putting  letters  of  tlie  alphabet  for  the 
seYeral  terms."    (Reid*s  Analysis  of  Aristotle^s  Logic) 

On  this  remark  the  following  criticism  has  been  made  by  Dr. 
Oilliei. 

*^  In  the  first  Analytics,  Aristotle  sliows,  wliat  is  that  arrange- 
ment of  terms  in  each  proposition,  and  that  arrangement  of  pro- 
positions in  each  syllogism)  which  constitutes  a  neceaaary  eon- 
nexion  between  the  premises  and  the  conclusion.  Wlien  tins 
connexion  takes  place,  the  syllogism  is  perfect  in  point  of  fbnn; 
and  when  the  form  is  perfect,  the  conclusion  necessarily  fol- 
lows from  the  premises,  whatever  be  the  signification  of  the 
terms  of  which  they  are  composed.  These  terms,  therefore,  he 
commonly  expresses  by  the  letters  of  the  alphakiet,  for  the  pv- 
pose  of  showing  that  our  assent  to  the  conclusion  results,  not 
from  comparing  the  things  signified,  but  merely  from  coB8ide^ 
ing  the  relation  which  the  signs  (whether  words  or  letters)  bear 
to  each  other.  Those,  therefore,  totally  miscooceiFe  the  mean- 
ing of  Aristotle's  logic,  who  think  that  by  employing  letters 
instead  of  word?,  he  has  darkened  the  subject ;  since  the  more 
abstract  and  general  his  signs  are,  they  must  be  the  better 
adapted  to  show,  that  the  inference  results  from  considering 
them  alone,  without  at  all  regarding  the  things  which  they  eig- 
niiy.'"^ 

•  Anal>Tiis  of  Aristotle'a  Speculatire  Works,  &c.  by  Dr.  Gillies,  Vol.  I.  f, 
89. 2d  Edit. 

From  a  note  at  the  foot  of  the  pag^e  it  appears,  that  the  remarks  just 
quoted  from  Reid  gave  occasioa  to  the  abore  strictures. 
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With  the  doctrine  stated  in  the  beginning  of  thif  extract  1 
entirely  agree.  It  coincides  indeed  remarkably  with  a  passage 
in  the  former  Yolume  of  this  work,  where  I  have  shown,  at 
some  length,  that  our  assent  to  the  conclusion  of  a  legitimate 
Bjllogism  results  not  from  comparing  the  things  signified,  but 
merely  from  considering  the  relations  of  the  signs;  and  conse- 
quently, that  letters  of  the  alphabet  might  be  substituted  instead 
of  verbal  terms,  without  impairing  the  force  of  the  argument. 
The  observation  appears  to  myself  of  considerable  importance, 
when  connected  with  the  fundamental  question  thtre  discus- 
aed|  concerning  the  use  of  language  as  an  instniment  of  thought ; 
but,  I  own,  I  am  at  a  loss  to  conceive  how  it  should  have  been 
tupposed  to  bear  on  the  present  subject.  The  only  point  at 
issue  between  Dr.  Gillies  and  Dr.  Reid  is,  whether  the  use  of  let- 
ters instead  of  words  be,  or  be  not,  a  useful  expedient  for  Tacilltating 
the  study  of  logic ;  and  upon  this,  I  apprehend,  there  can  scarce- 
ly exist  a  diversity  of  opinion.  No  instance,  I  will  venture  to 
affirm,  ever  occurred  of  any  hesitation  in  the  mind  of  the  merest 
novice  about  the  conclusiveness  of  a  legitimate  syllogism,  when 
illustrated  by  an  example ;  but  how  difficult  to  explain  to  a  per- 
son altogether  unaccustomed  to  scholastic  abstractions,  the  im- 
port and  cogency  of  those  symbolical  demonstrations  by  which 
Aristotle  has  attempted  to  fortify  the  syllogistic  theory ! 

The  partiality  of  Dr.  Gillies  for  this  technical  device  has  pro- 
bably arisen,  in  part,  from  his  supposing  it  to  bear  a  much  clo- 
ser analogy  than  it  does,  in  fact,  to  the  algebraical  art.  Ano- 
tber  very  learned  writer  has  proceeded  on  the  same  idea,  when 
he  observes,  that  **  it  should  recommend  the  study  of  logic  to 
mathematicians,  that,  in  order  to  make  his  demonstrations  uni- 
Tersal  Aristotle  uses  letters  as  universal  characters,  standing  for 
all  kinds  of  terms  or  propositions.*^*  It  would  be  an  idle  waste  of 
words  to  show,  how  very  slight  this  analogy  is,  and  how  totally 
inapplicable  to  the  question  before  us ;— >amounting  to  little  more 
than  tUs,  that,  in  both  cases,  the  alphabet  happens  to  be  employ- 
ed a  sa  substitute  for  common  language.  An  analogy,  much 
more  in  pcnnt*  may  be  traced  in  the  practice  of  designating  by 
letters  the  different  parties  in  a  hypothetical  law-suit ; — a  practice 
attended  with  no  inconvenience,  where  these  symbols  only  sup- 
ply the  place  of  proper  names ;  but  which  would  at  once  convert 
the  rinplest  case  into  an  senigma,  if  they  were  to  be  employed 

•  Aactent  Metap**vsict,  Vol  III.  p.  51  of  the  Preface. 
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(as  they  are  by  Aristotle)  to  denote,  not  merely   iBdividual 
existences,  but  the  relations  of  general  Ideas. 

While  Dr.  Gillies  has  thas  exerted  his  ingennity  in  defend- 
ing the  use  made  by  Aristotle  of  letters  instead  of  words,  it  is 
to  be  regretted,  that  he  has  said  nothing  about  the  motires 
which  induced  that  philosopher,  in  disproving  the  illegitimate 
modes,  to  content  himself  with  general  references  to  soch  words 
as  hmium,  habitusy  prudcnUat  upon  which  the  student  is  left  to 
bu  own  judgment,  in  ringing  the  various  changea  necessary  for 
the  illustration  of  the  theory.  A  more  effectual  contrivance 
could  not  easily  have  been  thought  of,  for  perplexing  a  subject 
level,  in  itself,  to  the  meanest  capacity.  In  this  respect,  it 
answers  the  intended  purpose  still  better  than  his  alphabetical 


.    Note  (M.)  p.  282. 

As  instances  of  what  are  called  by  logicians  faUacia  ts 
dictianc^  a  modern  writer  mentions  the  mistakes  which  may 
arise  from  confounding  *^  liber  Bacchus,  et/t5fr  a  servitute;  Hber 
co<lex,  et  liber  cortex ;  crevi  a  cerno,  et  crevi  a  cresco;  infrttc- 
tus  participium  ab  infringOi  et  injracius  compositum  ab  in  et 
fracius  sensu  plane  coutrario."  He  mentions  also  the  danger  of 
confounding  the  literul^with  the  figurative  sense  of  a  word 
as  vulpcs  when  tippHed  to  a  quadruped,  and  to  a  man  no- 
ted for  cunning. — **  Sic  siquis  arguat  (he  adds  for  the  sake  of 
ilhistration)  sicllam  latrarc,  quia  slcUa  qxtwdam  Cants  dicitur^ 
facile  re8[)on(iiibi(ur  ca[)tio9Q  argumento  distinguendo  varios  sen- 
8U8  cjusdem  vocis,  indeque  ostcndendo  syllogismi  quatuor  ter- 
minos  (bi  senium  sm^ctes)  uhi  Ires  saltein  sono  comparent." 

To  t»xemj)lify  ihQ  fallacia  acccnlus,  the  same  writer  warns  us 
against  confounding /iot/m.v  and  or/M6';  hara  and  ara  ;  malum 
adjectivum,  and  vialuni  pro  porno;  ccnms  and  servus;  concilium 
and  consilium,  <^'c.  &c.  The  remedy  against  such  fallacies,  he 
gravely  tells  us,  is  to  distinguish  the  words  thus  identified,  so 
as  to  show  that  the  pyllogi?m  consists  of  more  than  three  terms. 
*' Solvuntur  distinguendo  ea  quji3  confunduntur,  indeque  men- 
fitrando  piuraiitateni  terminorum.''  He  acknowledges,  however, 
that  fallacies  of  this  sort  are  not  likely  to  impose  on  a  skilful 
logician.  "  Sed  crassiores  sunt  hai  fallaciai  quam  ut  perito  iin- 
ponaat.'* 
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I  have  purposely  quoted  these  remarks,  not  from  a  mere 
schoolman,  but  from  an  author  justly  distinguished  both  by 
science  and  learning,  Dr.  Wallis  of  Oxford.  They  are  taken, 
too,  from  a  treatise  written  with  the  express  view  of  adaptii^ 
the  logic  commonly  taught  in  our  universities  to  the  ordinary 
business  of  life;  having  a  formal  dedication  prefixed  to  it,  to 
the  Royal  Society  of  London,  then  recently  instituted.  The 
Subject  is  the  same  with  that  of  the  third  Book  of  Locke's  Essay, 
relating  to  the  abuse  of  wards;  and  the  interval  between  the 
two  publications  was  only  two  years.  Yet  how  immense  the 
space  by  which  they  are  separated  in  the  history  of  the  Human 
Mind ! 

The  coflaluding  paragraph,  however,  of  this  very  puerile  chap- 
ter on  sophisms,  bears  marks  of  u  mind  fitted  for  higher  under- 
takings. I  cannot  deny  myself  the  pleasure  of  transcribing  it, 
and  of  pointing  it  oiit  to  those  who  may  hereafter  speculate  lipon 
the  theory  of  wit,  as  not  unworthy  of  their  attention. 

<*  Interim  hie  monendum  duco ;  quod  btefallacia^  utcunque  joi- 
tam  argumenti  vim  non  habeant,  apprime  tamen  commodss  sunt 
ad  id  omne  quod  ingcniosum  vulgo  dicimus :  Ut  sunt  joci,  face- 
tiae dicteria,  scommata,  sarcasmi,  rctorsiones  lepidae,  (ivt/,  rail' 
lery^  repartee.)  Quippe  hoc  omne  fundari  solet  in  hujusmodi 
fallaciarum  aliqu&.  Nonnunquam  allusio  fit  ad  verborum  sonos  ; 
nunc  ad  ambiguam  vocum  significationem ;  nunc  ad  dubiam 
fyntaxln ;  nunc  proverbialKer  dici  solita  accommodantur  sensu 
pro|)rio,  aut  vice  versa :  nunc  aliud  aperte  dicitur,  aliud  clam 
insinuatur;  saltem  oblique  insinuatur,  quod  non  erat  directo 
dicendum ;  nunc  verba  contrario  sensu  captantur,  et  retorquen- 
tur ;  nunc  verisimile  insinuatur  ut  verum,  saltem  ut  suspectum ; 
nunc  de  uno  dicitur,  quod  mutato  nomine,  de  alio  intellectum 
vellcnt ;  nunc  ironice  laudando  vituperant ;  nunc  objecta  spi- 
cula,  respondendo  declinantur,  ant  etiam  (obliquata)  alio  diri- 
guntur,  forte  sic  ut  auctorem  feriant ;  et  fere  semper  ex  am- 
biguo  luditur.  Qu«t  quidem  fallaciarum  formula;,  si  frigidsB  sint 
crassa^que,  ridentur ;  si  subtiliores  arrident :  si  acutae,  titillaut; 
si  aculeata^,  pungnnt.'* 


Note  (N.)  p.  304. 

In  the  first  volume  of  these  Elements,  I  have  endavoured  to 
^ace  the  origin  of  that  bias  of  the  imagination,  which  has  led 
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• 
mett,  la  aU  ages  or  the  imM.  to  eonMwr  tfyJcal  c— w  ml 
dfeets  ••  a  series  of  sueeesslTe  events  aaecisarily  eooaeetad 
tegetber,  likethelioksorametalBeeliala.  '(8eeCniap.l.8eet. 
2.)  So  rerjr  stroiig  is  this  Mas,  that  otob  Ib  the  preeeat  tiass 
MNM  oTthe  most  sagacious  and  eantloas  of  Baeott'a  faUoweis 
oeeasionallj  show  a  dIsposltloD  to  relapse  into  the  figvratlve 
lesgnage  of  the  multitude.  ^  The  chain  of  nataial  caosea  (s^js 
Dr.  Reld)  has,  not  unfltlj,  been  compared  to  a  chain  hanj||iBg 
down  from  heaven :  A  link  that  is  discovered  aapports  the 
links  betow  it,  but  it  most  itself  be  supported;  aad  that  which 
supports  it  must  be  supportedi  until  we  come  to  fhia  fitat  linh^ 
which  is  supported  bj  the  throne  of  the  Alariglity.*  (Bm^f 
OB  the  Intellectual  Powers,  p.  115.  4to  Ed.)  It  b|UBcidt  to 
lecondle  the  approbathMi  here  bestowed  on  the  above  Bindlitnde, 
with  the  excellent  and  profound  remarlu  on  the  relation  of 
cause  and  effect,  which  occur  in  other  parts  of  Dr.  Reid^s  worta. 
(Bee  Esse js  on  the  Active  Powers*  p.  44.  and  pp.  280^  287, 8W. 
4i»Ed.) 

Ms.  Maclaurin,  in  the  concluding  chapter  of  Ua  Aceoont  eC. 
Newton^s  Discoveries,  has  still  more  eapUdtlj  lent  tlie  aane** 
tion  of  bis  name  to  this  i^a  of  a  chain  of  second  caosea.  **  As 
we  cannot  but  conceive  the  universe  u  dependiqg  on  the  first 
cause  and  chief  mover,  whom  it  woqid  be  absurd,  not  to  say  im- 
PHOU9,  to  eichide  from  acting  in  it;  so  we  have  some  liiiitsof 
the  manner  in  which  he  operates  in  nature,  from  the  laws  which 
we  find  established  in  it.  Though  he  is  the  source  of  all  effi- 
cacy, yet  we  find  that  place  is  left  for  second  camscM^  to  act  ia 
subordination  to  him ;  and  meclianism  has  its  ehare  in  carrying 
on  the  great  scheme  of  nature.  The  establishing  the  equality 
of  action  and  reaction,  even  in  those  powers  which  seem  to 
surpass  mechanism,  and  to  be  more  immediately  derived  from 
Um,  seems  to  l>e  an  indication  that  those  powers,  while  they  de- 
feive  tlieir  efficacy  from  him,  are,  however,  in  a  certain  degree  cir> 
cumscribed  and  regulated  in  their  operations  by  mechanical 
principles ;  and  that  they  are  not  to  be  considered  as  mcr^  immi€' 
UiaU  volitions  of  kis^  (as  they  are  olten  represented,)  but  rather  as 
iDslrumeuts  made  by  him,  to  perform  the  purposes  for  which  he 
intended  them.  If,  for  example,  the  most  noble  phenomena  in 
iMitare  be  produced  by  a  rare  elastic  ttUitrial  mediwrn^  as  Sir 
Isaac  Newton  conjectured}  the  whole  efficacj  of  this  medium 
iKwt  be  resolved  into  his  power  and  ^vill  who  is  the  supreme 
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oause.  Thit,  boweyer,  does  not  hinder,  but  that  the  same  me- 
dium may  be  suliiiect  to  the  like  laws  as  other  elastic  fluids,  in 
its  actions  and  vibrations;  and  that)  if  its  nature  were  lietter 
known  to  us,  we  might  make  curious  and  useful  discoveries  con- 
cerning its  eflectsy  from  these  laws.  It  is  easy  to  see,  that  this 
conjecture  no  way  derogates  from  the  government  and  influences 
of  the  Deity ;  while  it  leaves  us  at  liberty  to  pursue  our  inqui- 
ries concerning  the  nature  and  operations  of  such  a  medium : 
Whereas  ihey  who  hastily  resolve  these  powers  into  inunetiiaie  voli- 
tions of  the  Supreme  Cause^  without  admitting  any  intermediate  m- 
strumadSy  put  an  end  to  our  inquiries  at  once  ;  and  deprive  us  of 
what  is  probably  the  most  sublime  part  of  philosophy^  by  repre- 
senting it  as  imaginary  and  fictitious^** 

On  the  merits  of  this  passage,  considered  in  relation  to  the 
evidences  of  natural  religion,  I  do  not  mean  to  ofier  any  re- 
marks here*  Some  acute  strictures  upon  it  in  this  point  of  view 
(but  expressed  with  a  most  unbecoming  and  oflensive  petulance) 
may  be  found  in  the  third  volume  of  Baxter's  Inquiry  into  the 
Human  Soul. — It  is  with  the  logical  proposition  alone,  stated  in 
the  concluding  sentence,  that  we  are  concerned  at  present ;  and 
this  (although  Baxter  has  passed  it  over  without  any  animadver- 
sion) appears  to  me  highly  exceptionable;  proceeding  on  a  very 
inaccurate,  or  rather  totally  erroneous  conception  of  the  object 
and  aim  of  physical  science.  From  the  sequel  of  the  section  to 
which  this  note  refers,  (particularly  from  pages  307,  308,  309, 
310,)  I  trust  it  will  appear,  that  supposing  all  the  phenomena  of 
the  universe  to  be  produced  by  the  immediate  volitiotis  of  the  Su' 
preme  Cause^  the  business  of  natural  philosophers  would  be  pre- 
cisely the  same  as  upon  the  hy|X)thesis  adopted  by  Maclaurin; 
the  investigation  of  the  necessary  connexions  linking  together 
physical  causes  and  effects  (if  any  such  necessary  connexions  do 
exist)  being  confessedly  placed  beyond  the  reach  of  our  facul- 
ties ;  and,  of  consequence,  our  most  successful  researches  termi- 
nating in  the  discovery  of  some  general  law,  or  in  the  farther 
feneralisation  and  simplification  of  laws  already  known.  In 
thb  Intellectual  process  there  is  no  more  reason  to  apprehend 
tlial  any  limit  b  fixed  to  our  inquiries,  than  that  the  future  pro- 
gfgai  of  geometry  should  be  stopped  by  the  discovery  of  some 
"pme  troth  eomprising  the  whole  science  in  a  single  theorem. 

Abr  do  I  apprehend  that  the  theory  which  excludes  from  the 
Mhene  melanism  (strictly  so  called)  tends,  in  the  smallest 
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degree,  to  detract  from  its  beauty  and  grandeur;  ootwithstand- 
ing  the  popular  and  much  admired  argument  of  Mr.  Boyle  in 
8ap{>ort  of  this  idea.    <^  As  it  more  recommends  (he  obserTes) 
the  skill  of  an  engineer  to  contrive  an  elaborate  engioe,  so  si 
that  there  need  nothing  to  reach  his  ends  in  it,  but  the  contri- 
vance of  parts  void  of  understanding ;  than  if  it  were  necessary 
that,  ever  and  anon,  a  discreet  servant  should  be  employed  to 
concur  notably  to  the  operations  of  this  or  that  party  or  to  hin- 
der the  engine  from  being  out  of  order :  so  it  more  sets  off  the 
wisdom  of  God,  in  the  fabric  of  the  universe,  that  he  can  make 
so  vast  a  machine  perform  all  those  many  things  which  he  de- 
signed it  should,  by  the  mere  contrivance  of  brute-matter,  mana- 
ged by  certain  laws  of  motion,  and  upheld  by  his  ordinary  and 
general  concourse  ;  than  if  he  employed,  from  time  to  time,  an 
intelligent  overseer  to  regulate  and  control  the  motion  of  the 
parts.**^— *'  What  may  be  the  opinion  of  others  (says  Lord 
Karnes,  after  quoting  the  foregoing  passage)  I  cannot  say  ;  but 
to  me  this  argument  b  perfectly  conclusive.     Coawlering  thu 
universe  as  a  great  machine,  the  workmanship  of  an  intelligent 
cause,  I  cannot  avoid  thiuking  it  the  more  complete,  the  less 
mending  or  interposition  it  requires.     The  perfection  of  every 
piece  of  workmanship,  human  and  divine,  consists  in  its  answer- 
ing the  designed  purpose,  without  bestowing  further  labour  up- 
on it."t — To  myself,  I  must  confers,  Mr.  Boyle's  argument  ap- 
pears alto&;ether  unworthy  of  its  author.     The  avowed  use  of  a 
machine  is  to  save  labour;  and  therefore,  the  less  frequently  the 
interposition  of  the  artist  is  necessary,  the  more  completely  does 
the  machine   accomplish  the  puri)o;^e  for  which  it  was  made. 
These  ideas  surely  do  not  apply  to  the  works  of  the  Almighty. 
The  multiplicity,  of  his  operations  neither  distract  his  attention, 
nor  exhaust  his  power;  nor  can  we,  without  an  obvious  incon- 
sistency  in  the  very  terms  of  the  pro[M>?ition,  suppose  him  redu* 
ceii  to  the  necessity  of  econoniizini;,  by  means  of  mechanism, 
the  resources  of  Omnipotence.! 


•  Inquiry  into  the  vulj:::^r  notion  of  Nature. 

t  Of  the  Laws  of  Motion.  Published  in  tlie  First  Volume  of  the  Physi- 
cal and  Literary  E«ways,  read  before  tlie  Edinburgh  Philosophical  Society, 
(1754.) 

X  A  compari$(on  still  more  absurd  than  that  of  Mr.  Boyle  occurs  in  the 
t>th  Chapter  of  AriHtotlo'.s  book  d**  J/vw//o ;  where  he  represents  it  ns  unbe- 
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Mj  oligect  in  these  observatiooB  (I  think  it  proper  ence  more 
to  remind  my  readers)  is  not  to  prejudge  the  methaphysical  qaet- 
tion  between  Bfaelaurin  add  Baxter ;  but  merely  to  establish  the 
two  following  propositions.  1.  That  this  qaestion  is  altogether 
foreign  to  the  prineiples  which  form  the  basis  of  the  inductive 
logic ;  these  ^irineiples  neither  affirming  nor  denying  the  exist- 
ence of  necessary  connexions  k>etween  physical  causes  and  ef- 
fects, but  only  asserting,  that  such  connexiobs^  if  they  do  exist, 
ar€  not  objects  of  human  knowledge.  2.  That  no  presumption 
in  favour  of  their  existence  is  aflR>rded  by  Nr.  Boyle's  siniili- 
tade ;  the  reasoning  founded  on  the  supposed  analogy  between 
the  universe  and  a  machine^  being  manifestly  inapplicable  where 
the  potter  as  well  as  the  skUl  of  the  Contriver  is  admitted  to  be 
infinite. — If  the  remarks  offered  on  these  points  be  weH  found- 
ed, they  may  serve,  at  the  same  time,  to  show»  that  the  attempt 
made  in  the  text  to  lllttstrate  some  abstract  topics  connected 
with  the  received  Rules  of  Philosophising  was  not  altogether  st^ 
perfluous. 

The  metaphysical  doctrine  maintained  by  Baxter  in  oppo- 
sition to  Maclaurin,  seems  to  coincide  nearly  with  Malebranche's 
Theory  of  Occasional  Causes^  as  well  as  with  the  theology  of  the 
old  Orphic  verses  quoted  in  the  7th  chapter  of  Aristotle's  Trea- 
tise ie  Mundo.''^A  very  striking  resemblance  is  observable  be- 
t*ween  these  versesi  and  the  Hymn  to  Narrayna  or  the  Spirit  of 
God,  translated  by  Sir  William  Jones  from  the  writings  of  an- 
cient Hindn  Poets.* 

Note  (O.)  p.  321. 

Although  Dr.  Reid  was  plainly  led  into  this  train  of  thinking 
by  Mr.  Hume,  the  same  doctrine,  with  respect  to  the  relation  of 
cause  and  effect^  (considered  as  the  object  of  physical  science,) 

•oming  the  dignity  of  the  Sapreme  Being  Avrvfyuf  Aw-fltVTat, — ^^  to  pnt  his 
own  hand  to  every  thing  j**  a  supposition,  according  to  him,  <<  much  more 
ttn^itable  to  the  divine  majesty,  than  to  conceive  a  gr^it  monarch  Mke 
Xerxes  taking  upon  himself  the  actual  execution  of  aU  his  oWn  decrees." 

•  The  same  opinion  is  explicitly  avowed  by  Dr.  Clarke,  a  zealous  parti- 
zan  of  the  Experimental  Philosophy,  and  one  of  the  ablest  logicians  that 
the  Newtonian  School  has  hitherto  produced.  "  The  course  of  nature, 
truly  and  properly  speaking,  is  nothing  but  the  will  of  God,  jiroducing 
certain  affects  in  a  continued^  regular^  constant,  and  nnifortn  fnanntry 
(Clarke's  Works,  Vol.  II.  p.  698.  Fol.  edit.) 

3Q 
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is  (o  be  found  in  many  English  writers  of  a  far  earlier  date.  Of 
this  assertion  I  have  produced  various  proofs  in  my  first  Volume, 
from  Hobbes,  Barrow,  Berkeley,  and  others,  to  who^e  specula- 
tions on  this  head  Dr.  Reid  does  not  seem  to  have  paid  any  at- 
tention. To  these  quotations  1  beg  leave  to  add  the  follovring, 
lh>m  a  booki  of  which  the  lAmif  edition  was  published  in  1 737. 

*<  Here  it  is  worth  observing,  that  all  the  real  true  knowledge 
we  have  of  nature  is  entirely  expaimtnUl ;  insomuch,  that  how 
■trange  soever  the  assertion  seems,  we  may  lay  this  down  as 
the  first  fundamental  unerring  rule  in  physics,  ihtU  it  is  not  nitk- 
in  the  compass  of  kuman  understandings  to  assign  a  fntrefy  speem- 
iaiive  reason  for  any  one  phenomenon  in  naiwre  ;  as  why  grass  is 
green,  or  snow  is  white ;  why  fire  burns,  or  cold  congeals.  By 
a  speeulaHve  reason,  I  mean  assigning  an  immediate  effUieni  cause 
a  priori,  together  with  the  manner  of  its  operation,  for  any  ef- 
fect whatsoever  purely  natural.  We  find,  indeed,  by  observa- 
tion and  experience,  that  such  and  such  effects  are  produced ; 
but  when  we  attempt  to  think  of  the  reason  nhy,  and  the  man- 
ner how  the  causes  work  those  eflects,  then  we  are  at  a  stand, 
and  all  our  reasoning  is  precarious,  or  at  best  twt  probable  con- 
jecture. 

'^  If  any  man  is  purprised  at  this,  .let  him  instance,  in  some 
speculative  reason  he  can  give  for  any  natural  )»henomenon ;  and 
how  plausible  eoever  it  appears  to  him  at  first,  he  will,  npon 
weighing  it  thoroughly,  find  it  at  last  resolved  into  nothing  inore 
than  mere  observation  and  experiment,  and  will  perceive  that 
these  expressions  generally  used  to  describe  the  cause  or  man- 
ner of  the  productions  of  nature,  do  really  signify  nothings:  more 
than  the  effects**  **  The  Procedure,  Extents,  and  Limits  of 
Human  Understanding;."  Ascribed  to  Dr.  Peter  Brown,  Bishop 
of  Cork.  (London,  1737.  3d  Ed.) 

For  the  following  very  curious  extracts,  (toirether  with  many 
others  of  a  similar  import,  hotb  from  English  and  from  foreio-n 
writers,)  I  am  indebted  to  a  learned  correspondent,  William 
Dickson,  LL.  D.  a  gentleman  well  known  by  his  able  and  meri- 
torious exertions  for  the  abolition  of  the  slave-trade. 

*'  Confidence  of  science  is  one  great  reason  we  miss  it :  for  on 
this  account,  presuming  we  have  it  everywhere,  we  seek  it  not 
where  it  is;  and  therefore  fall  short  of  the  object  of  our  inquiry. 
Now,  to  give  further  check  to  dozmalical  pretensions,  and  io 
discover  the  vanity  of  assuming  ignorance,  we'll  make  a  short 
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inquiry,  whether  there  be  any  such  thing  as  science  in  the  sense 
of  its  asserters.  In  their  notion,  then,  itisthe  hionUdge  cf  things 
in  their  true^  itmntdiaie^  necessary  causes :  Upon  this  Til  advance 
the  following  observations. 

*'  1.  All  knowledge  of  causes  is  deductive ;  for  we  know  ncme 
by  simple  intuition,  but  through  the  mediation  of  their  effects. 
So  that  we  cannot  conclude  any  thing  to  be  the  cause  of  ano- 
iher,  but  from  its  continual  accompanying  it ;  for  the  causality 
itself  is  insensible.  But  now  to  argue  from  a  concomitancy  to 
a  causality  is  not  infallibly  conclusive ;  yea,  in  this  way  lies 
notorious  delusion,  &c.  &c.  &c. 

''  2.  We  hold  no  denwnstraiian  in  the  notion  of  the  dogmatist, 
but  where  the  contrary  is  impossible  :^  Sze.  ^c.  {Scepsis  Seim- 
tifica :  or  Confess't  Ignorance  the  Way  to  Science ;  in  an  Essay 
of  the  Vanity  of  Dogmatizing  and  Confident  Opinion ;  with  a 
Reply  to  the  Exceptions  of  the  learned  Thomas  AUnus.*  By  Jo- 
seph Glanvill,  M.  A.  Liondon,  1 665.  Dedicated  to  the  Royal 
Society.) 

'<  CattsaUties  are  first  found  out  by  conccmUancy^  as  I  inti- 
mated. And  our  experience  of  the  dependence  of  one^  and 
independence  of  the  other,  shows  which  is  the  effect^  and 
which  the  cause.  Definitions  cannot  discover  causalities,  for 
they  are  formed  after  the  causality  is  known.  So  that,  in  our 
author's  instance,  a  man  cannot  know  heat  to  be  the  atoms  of 
"fire,  till  the  concomitancy  be  known,  and  the  efficiency  first 
presumed.  The  question  is,  then.  How  heat  is  known  to  be  the 
effect  o^  fire?  Our  author  answers  by  its  definition.  But  how 
came  it  to  be  so  defined  ?  The  answer  must  be,  by  the  con- 
comitancy and  dependence,  for  there's  nothing  else  assignable." ~ 
(SCIRf  tuum  nihil  est :  or  the  Author's  Defence  of  the  Vanity 
of  Dogmatizing  against  the  Exceptions  of  the  learned  Tlumuis 
Albhis,  in  his  late  SCIRI.)     London,  1665. 

*'  Inter  causam  proprie  dictam  et  effectum  oportet  esse  neces- 
sarium  nexum;  adeo  ut  positu  actione  causte  sequatur  necessario 
effectus.  Cum  Deus  vult  aliquid  efficere  id  necessario  eveniat 
oportet,  &c.  Quia  autem  ejusmodi  nexus  non  cernitur  inter 
causas  creatas  et  effectus  nonnulli  causas  secundas,  seu  ere- 
atas,  sua,  vi  agere  negarunt.  Negant  corpora  a  corporibos 
moveri,  quod  inter  motum  corporis,  et  motum  eorum  in  qu9 

*  Or  White,  a  Romish  priest,  author  of  a  treatise  entitled,  Sciri  Hve  Setp^ 
tices  et  Scepticorum  a  jure  Duputationie  Exclwio.    (See  Biog.  Dictioa.) 
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incidit  nidlua  deprehendatur  nexos,  adeo  ut  aioto  eorpore 
Af  neoetse  ut  moyeri  corpuB  B,  cut  colliditHr.  liileni  qooqae 
Degant  corpora  a  •pirilibtn  moveri,  qaatL  iater  ToluotatefD 
ipirituum  et  rootum  corponim  nullam  eooneuoDem  ammtd 
▼ertuoty  Sic  Fatenduoi  a  nobiB  hujuamodi  coDoexmn  nalliini 
cemi,  nee  lequi  ex  eo  qiiod|  corpore  motoi  id  io  quod  inci- 
dit, movetar ;  aut  ex  eo  quod,  mente  yolenle,  corpus  afptatnr, 
corpora  et  meiitein  eise  veras  motus  camaa.  Fieri  posset,  ot 
occaiioaes  taottim  essent,  quibus  poutis,  alia  cauaa  ageret 
Yenmi  uti,  ex  ^usaiodi  |iOBaibititate»  dob  coUegeris  rem  ita  m 
habere ;  ita  ae  c6  quod  non  adsequerii  aliquid,  coBsequena  eit  at 
Bibil  sit ;  niti  aliunde  probaveris  tibi  esse  earam  remrn,  de  quibm 
agitor,  adfleqaatam  ideam,  aut  rem  repugnarey  dEc.— Fossont 
Uiesse  corporibus  motis,  et  spiritibus,  facultates  igools,  de  qni- 
bus  judicium  BoUumyaut  negaodo  aot  affirmaado,  ferre  possoaus. 
Itaque  ex  »qoo  peccant,  qui  affirmant  inesse  in  ccrtd  faeoltales 
aftciendomm  quoruodam,  quK  an  ab  iis  fiant  igaorant ;  et  qm 
negant  quidquam  inesse  corporibus  et  spiritibus,  nbi  quod  in  lis 
perspicue  noruBt."  JBannis  Clerici  Opera  Fiulosopluca.  Am- 
stel.  1698.     Oatol.  T.  I.  p.  275w 


After  this  cloud  of  authorities  (many  of  which  are  from  books 
in  very  general  circulation,)  it  is  surprising  that  the  foliowing 
sentence  should  have  e8ca|>€d  the  pen  of  Dr.  Beattie.  *^  The 
sea  has  ebbed  ami  flowed  twice  every  day  in  time  past ;  there- 
fore the  sea  mill  continue  to  ebb  and  flow  twice  every  day  in 
time  to  come,-— is  by  no  means  a  logical  deduction  of  a  conclu- 
sion from  premises. — This  remark  was  first  made  by  Mr. 
UuM£/'    Kssay  on  TniLh,  2d  £d.  p.  126. 

It  is  evident,  that  this  remark  is  only  a  particular  afiplication 
of  the  doctrine  contained  in  the  above  quotations ;  as  well  as 
in  the  numerous  extracts  to  the  same  purpose,  collected  in  Note 
(C.)  at  the  end  of  the  first  Volume  of  this  Work.  In  one  of 
these  (from  Hobbes)  the  very  same  observation  is  made  ;  and  a 
sort  of  theory  is  proposed  to  explain  Iww  the  mind  is  thus  led  to 
infer  the  future  from  tlie  past ; — a  theory  which,  how  ever  unsa- 
tisfactory for  its  avowed  purpose,  is  yet  sulTicieut  to  show,  that 
the  author  was  fully  aware,  (hat  our  expectation  of  the  continu- 
ance of  the  laws  of  Nature  w  as  a  fact  not  to  be  accounted  for 
from  the  received  principles  of  the  scholastic  philosophy. 
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Note  (P.)  p.  341. 

From  the  Preface  of  Pappus  AlexandrinuB  to  the  Seventh 
Book  of  his  Mathematical  Collection.  (See  Halley's  Version 
and  Restitution  of  Appollonius  PergSBUs  de  Sectione  Hationis  et 
Spatii,  p.  xxvili.) 

.     .     .     .     ^*  Resohitio  est  methodus,  qui  a  quaesito  quasi  jam 
concesso  per  ea  quae  deinde  consequuntur^  ad  conclusionem  ali- 
quam,  cujus  ope  Compositio  fiat  perducamur.     In  reeolutione 
enim,  quod  quaeritur  ut  jam  factum  supponentes,  ex  quo  antece* 
dente  hoc  consequatur  expendimas ;  iterumque  quodnam  fuerit 
hujus  antecedens ;  atque  ita  deinceps,  usque  dum  in  hunc  mo 
dum  regredientes,  in  aliquid  jam  cognitum  locoquc  principii  ha* 
bitum  incidamus.     Atque  hie  processus  Analysis  vocatnr,  quasi 
dicas,  inversa  solutio.     E  contrario  aufem  in  Compositione, 
cognitum  illud^  in  Resolutione,  ultimo  loco  acquisitum  ut  jam 
factum  prsemittentes ;  et  quae  ibi  consequentia  erant,  bic  ut  ante- 
cedentia  naturali'ordine  disponentes,  atque  inter  se  conferentes, 
tandem  ad  Constructionem  quaesiti  perrenimus.     Hoc  autem 
vocamus  Synthesin.     Duplex  autem  est  Analyseos  genus,  vel 
cnim  est  veri  indagatrix,  diciturque  Theoretica ;  vel  propositi 
investigatrixy  ac  Problematica  vocatur.     In  Tbeoretico  autem 
genere,  quod  quaeritur^  revera  itase  habere  supponentes,  ac  dein- 
de per  ea  quas  consequuntur,  quasi  vera  sdnt  (ut  sunt  ex..b7- 
pothesi)  argumentantes ;  ad  evidentem  aliquam  conclusionem 
procedimus.     Jam  si  conclusio  ilia  vera  sit,  vera  quoque  est 
[iropositio  de  qua  quseritur ;  ac  demonstratio  reciproce  respon* 
clet  analyst.     Si  vero  in  falsam  conclusionem  incidamus,  falsum 
quoque  erit  de  quo  quffiritur.^     In  Problematico  vero  genere, 
quod  proponitur  ut  jam  cognitum  sisten-tes,  per  ea  quae  exinde 
consequuntur  tanquam  vera,  perducimur  ad  conclusionem  ali- 
quam :  quod  si  conclusio  ilia  possibilis  sit  ac  wopto-rn  quod  Ma- 
thematiciJDa/?/m  appellant;  possibile  quoque  erit  quod  proponitur: 
et  hie  quoque  demonstratio  reciproce  respondebit  Analysi.     Si 

*  From  the  account  ^ven  in  the  text  of  Theorciicfil  Analpris,  it  vonlif 
.  seem  to  follow,  that  its  advantages,  as  a  method  of  invest jgat ion,  increase  in 
proportion  to  the  variety  of  demonstrations  of  which  a  th^rcm  admits;  and 
that,  in  the  case  of  a  theorem  admitting^  of  one  demonstration  alone,  the  two 
methods  would  be  exactly  on  a  level.  The  justness  of  this  conclusion  will, 
1  believe,  be  found  toeorreepond  with  the  experience  of  every  person  con- 
Tersant  with  the  processes  of  the  Greek  g^eometry. 
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vero  incidainuB  in  concIuBionem  impotgibilem,  erit  etiam  pro- 
blema  impc»»ibile.  Diorismus  autem  give  determiiuitio  est 
qua  (lieccrnitur  quil)U8  conditiooibus  qqptque  mcMlis  problem 
effioi  pos&it.  Atque  hax  de  Resolutione  et  Compoeitioiie  dicU 
sunto." 

Note  (QO  P-  374. 

The  following  passage  from  BuflTon,  although  strongly  marked 
ivith  the  author's  characteristical  spirit  of  system,  is  yet,  I  pre- 
sume, sufficiently  correct  in  the  outline,  to  justify  me  for  girioi 
it  a  place  in  this  note,  as  an  illustration  of  what  I  have  said  in 
the  text  on  the  insensible  gradations  which  fix  the  limits  between 
resemblance  and  analogy. 

<'  Take  the  skeleton  of  a  man ;  incline  the  bones  of  the  pel- 
vis; shorten  those  of  the  thighs,  legs^  and  arms;  Join  the 
phalanges  of  the  fingers  and  toes;  lengthen  the  jawa  by  shorten- 
ing the  frontal  bones ;  and  lastly,  extend  the  spine  of  the  back. 
This  skeleton  would  no  longer  represent  that  of  a  man;  it 
would  be  the  skeleton  of  a  horse.  Pbr,  by  lengthening  the 
back-bone  and  the  jaws,  the  number  of  the  vertebre,  ribs  and 
teeth  would  be  increased ;  and  it  is  only  by  the  number  of 
these  liones,  and  by  the  prolongation,  contraction,  and  junc- 
tion of  others,  that  the  skeleton  of  a  horse  differs  from 
that  of  a  man.  The  ribs,  which  are  essential  to  the  figure  of 
animals,  are  found  equally  in  man,  in  quadrupeds,  in  birds,  in 
fishe^),  and  even  in  the  turtle.  The  foot  of  the  horse,  so  appa- 
rently ditftTent  from  the  hand  of  a  man,  is  composed  of  similar 
bone?,  and,  at  the  extremity  of  each  finger,  we  hare  the  same 
small  bone  resembling  the  slioe  of  a  horse  which  bounds  the 
foot  of  that  animal.  Raise  the  skeletons  of  quadru(»eds,  from  the 
ape  kind  to  the  nion^e,  upon  their  hind  legs,  and  compare  them 
with  the  skeleton  of  a  man  ;  the  mind  will  be  instantly  struck 
with  the  uniformity  of  structure  observed  in  the  formation  of 
the  whole  a;roup.  This  uniformity  is  so  constant,  and  tht 
grivdations  from  one  s[»ecies  to  another  arc  so  imirerceptihle. 
that,  to  discover  the  marks  of  their  discrimination  requires  the 
most  minute  attention.  Even  the  bones  of  the  tail  will  make 
hut  a  slip;iit  iiiipressiou  on  the  o])o(Tver.  The  tail  is  only  a 
prolongation  of  the  os  coccygis  or  rump-bone,  which  is  short  in 
loan.  The  ouran-outang  and  true  apes  have  no  tail,  and  in  the 
t>al)oon  and  several  other  quadrupeds  its  length  h  very  incon- 
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tlderable.  Thus,  in  the  creation  of  animals,  the  Supreme 
Being  seems  to  have  employed  only  one  p;reat  idea,  and,  at  the 
same  time,  to  have  diversified  it  in  every  possible  manner,  that 
men  might  have  an  op^iortunity  of  admiring  equally  the  magni- 
ficence of  the  execution  and  the  simplicity  of  the  design." 
(Smellie's  Translation.)     , 

As  a  proof  that  the  general  conclusion  in  which  the  foregoing 
extract  terminates,  requires  some  important  qualificationg  and 
restrictions,  it  is  sufficient  to  subjoin  a  few  remarks  from  a 
later  writer,  who,  with  the  comprehensive  views  of  Buffon,  has 
combined  a  far  greater  degree  of  caution  and  correctness  in  hit 
Bcientific  details. 

**^  It  has  been  supposed  by  certain  naturalists, 

that  all  beings  may  be  placed  in  a  series  or  scale,  beginning 
with  the  most  perfect,  and  terminating  in  the  most  simple,  or 
in  the  one  which  possesses  qualities  the  least  numerous  and 
most  common,  so  that  the  mind,  in  passing  along  the  scale  from 
one  being  to  another,  shall  be  nowhere  conscious  of  any  chasm 
or  interval,  but  proceed  by  gradations  alinoi>t  insen^iible.  In 
reality,  while  we  confine  our  attention  within  certain  limits, 
and  especially  while  we  consider  the  organs  separately,  and 
(race  them  through  animals  of  the  same  class  only,  we  find 
them  proceed  in  their  degradation,  in  the  most  uniform  and 
regular  manner,  and  often  perceive  a  part,  or  vestige  of  a  part, 
in  animals  where  it  is  of  no  use,  and  where  it  seems  to  have 
been  left  by  Nature,  only  that  she  might  not  transgress  her 
general  law  of  continuity. 

*'  But,  on  the  one  hand,  all  the  organs  do  not  follow  the  same 
order  in  their  degradation.  This  organ  is  at  its  highest  state  of 
perfection  in  one  species  of  animals;  that  organ  is  most  perfect 
in  a  different  species,  so  that,  if  the  species  are  to  be  arranged 
after  each  particular  organ,  there  must  be  as  many  scales  or 
series  formed,  as  there  are  regulating  organs  assumed;  and  in 
order  to  construct  a  general  scale  of  perfection,  applicable  to 
all  beings,  there  must  be  calculation  made  of  the  effect  resulting 
from  each  particular  combination  of  organs,—- a  calculation 
which,  it  is  needless  to  add,  is  hardly  practicable. 

On  the  oiher  hand,  these  slight  shades  of  difference,  these 
insensible  gradations  continue  to  be  Observed,  only  while  we 
confine  ourselves  to  the  same  combinations  of  leading  organs; 
only  while  we  direct  our  attention  to  the  same  great  central 
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spring?.  Within  these  boandaries  all  animals  appear  to  be  form- 
ed on  one  common  plan,  which  serFei  as  the  groand-work  to 
all  the  lesser  internal  modifications ;  Imt  the  instant  we  paas  to 
animsls  where  the  leading  combinations  are  different^  the  whole 
of  the  reseoihlance  ceases  at  once,  and  we  cannot  but  be  con- 
scious of  the  abruptness  of  tlie  transition. 

*'  Whatever  separate  arrangements  may  be  soitable  for  the  two 
great  classes  of  animals,  with  and  without  vertebre.  It  will  be 
impossible  to  place  at  the  end  of  the  one  series,  and  at  Uw 
commencement  of  the  other,  two  animals  sufBeientlj  resen- 
bling,  to  form  a  pro|>er  bomi  of  connexion.*^  'Introdne^a 
to  Cuvia'^^s  Leg  Otis  d*  Anatomic  Comparie. 

Note  (R.)  p.  390. 

or  fortunate  conjectures  or  hypotheses  concerning  the  laws  of 
nature,  many  additional  examples  might  be  produced  from  the 
scientific  history   of  the  18th  century.    Franklin's  tagacion 
auci  confident  anticipation  of  the  identity  of  lightning  and  of 
electricity,  is  one  of  the  most  remarkable.    The  yaiious  analo- 
gies prcTiously  remarked  between  their  respective  phenomena, 
had  become,  at  this  period,  so  striking  to  philoaophera,  that  tbe 
decishe  experiment  necessary  to  complete  the  theory,  was  car- 
ried into  execution,  in  the  course  of  tiie  same  month,  on  botk 
sides  of  the  Atlantic.     In  tbe  circumstantial  details  recofded  of 
tb!>t  made  in  America,  there  is  something  [)eculiarly  interesliD|. 
I  f  ranscrilio  them  in.  the  words  of  Dr.  Priestley,  who  assures  ui 
that  he  received  them  from  the  best  authority. 

^'  After  Franklin  had  published  his  method  of  verifying  bii 
hypothesis  concerning  the  sameness  of  electricity  with  the  mat- 
ter of  li;^htning,  he  was  waiting  for  the  erection  of  a  spire  iu 
Phihidelphia  to  carry  his  views  into  execution;  not  iroagiaiof; 
that  a  pointed  rod,  of  a  moderate  height,  could  answer  the  pu^ 
pose ;  when  it  occurreil  to  him  that,  by  means  of  a  commoD 
kite,  he  could  have  a  readier  and  better  access  to  the  regions  of 
thunder,  than  l>y  any  spire  whatever.  Preparing,  therefore,  a 
large  silk-handkerchief,  and  two  cross  sticks  of  a  proper  length  oo 
which  to  extend  it,  he  took  the  of»portunity  of  the  first  approach- 
ing thunder-storm  to  take  a  walk  into  a  field,  in  which  there 
was  a  shed  convenient  for  his  pur|>ose.  But  dreading  the  ridi- 
cule which  too  commonly  attends   unsuccessful  attempts  it 
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ccienee,  he  eonunaiiteated  his  intended  experiment  to  nobody 
but  his  soni  who  assisted  him  in  raising  the  kite. 

**  The  kite  kieing  raised,  a  considerable  time  elapsed  before 
there  was  any  appearance  of  its  kieing  electrified.  One  very 
promising  clond  had  passed  over  it  without  any  effect;  when 
at  iength,  just  as  he  was  kieginning  to  despair  of  his  contriyanee, 
he  observed  some  loose  threads  of  the  liempen  string  to  stand 
erect,  and  to  avoid  one  another,  just  as  if  they  had  been  suspend- 
ed on  a  common  conductor.  Struck  with  this  promising  ap- 
pearance* he  immediately  presented  his  knuckle  to  the  key,  and 
(let  the  reader  judge  of  the  exquisite  pleasure  he  must  have  felt 
at  that  moment)  the  discovery  was  complete.  He  perceived  a 
very  evident  electric  spark.  Others  succeeded,  even  kiefore  the 
string  was  wet,  so  as  to  put  the  matter  past  all  dispute;  and 
when  the  rain  had  wet  the  string,  he  collected  electric  fire 
yery  copiously.  This  happened  in  June  1752,  a  month  after 
the  electricians  in  France  had  verified  the  same  theory,  but 
before  he  heard  of  any  thing  they  had  done.*' 

Priestley's  History  of  Electricity,  pp.  180,  181.  4to  Ed. 


Note  f  8.)  p.  396. 

^  Natural  knowledge  may  not  nnaptly  be  compared  to  a  ve- 
getable, whether  plant  or  tree,  which  springs  from  a  seed  sowed 
in  a  soil  proper,  and  adapted  by  a  skilful  gardener,  for  that  plant. 
For  as  the  seed,  by  small  fibrils  or  roots  it  shoots  out,  receives 
from  the  soil  or  earth  a  nourishment  proper  and  adapted  for  as- 
cending into  the  body  or  stalk,  to  make  it  grow  in  bulk  and 
strength  to  shoot  upwards,  and  from  thence  to  shoot  forth 
branches,  and  from  them  leaves,  thereby  to  draw  and  receive 
out  of  the  air  a  more  refined,  spirituous,  and  enlivening  juice, 
which,  descending  back  into  the  body  or  stock,  increases  its 
stature,  bulk,  circumference,  and  strength,  by  new  incirclings, 
and  thereby  enables  it  to  send  forth  more  fibrils  and.  greater 
roots,  which  afford  greater  and  more  plentiful  supplies  to  the 
stock  or  trunk,  and  enables  that  to  exert  and  shoot  forth  more 
branchings  and  greater  numbers  of  leaves ;  which,  repeating 
all  the  effects  and  operations  by  continued  and  constant  circu- 
ations,  at  length  bring  the  plant  to  its  full  stature  and  perfection : 

*'  So  natural  knowlege  doth  receive  its  first  informations 
from  the  supplies  afforded  by  select  and  proper  phenomena  of 
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irtture  coo? eyed  hj  the  seDBcs ;  these  im^rore  tiM  vilderttfttfd* 
log)  aod  enable  it  to  raise  some  branthings  out  ioto  eoftcls- 
KDDSy  corolhirieS}  and  maxims ;  thefte  afford  a  iMtritlte  and 
itren^henins;  power  to  the  understaading,  and  emiMe  it  te  pat 
Ibrth  new  roots  of  inqaisition)  trials  obserrations,  and  experi* 
ments,  and  thereby  to  draw  new  supplies  of  informatioB :  which 
further  strengthening  the  understanding,  enable  it  to  exert  and 
produce  new  deductions  and  new  axioms :  These  eir^vlate  and 
descend  downwards,  increasing  and  strengthening  the  judgment, 
4nd  thereby  enable  it  to  make  more  strifciBg  out  of  roota  of  in- 
qnirfes  and  experiments,  wiuch  cause  the  liiie  efieets  an  befoie, 
but  more  powerfully,  and  so  by  consent  and  continoed  cireols' 
tions  from  phenomena  to  make  deductions,  aiSd  fViHti  dedoctiom 
to  inquire  phenomena,  it  brings  the  miderstanding  t^  a  corapiets 
ami  perfect  comprehension  of  the  matter  at  first  proposed  to  be 
eonsidored."    (Hdoke*s  Posthumous  Works,  p.  553.) 

Note  (T.)  p.  30  ?• 

"  Aliquando  observationes  et  experimenta  immediate  nobif 
exhibent  principia,  qua;  qucerimus ;  sed  aliquando  etiara  hypo- 
tiuses  in  auxilium  Tocaniup,  non  tamen  penitus  arbitrarias,  sed 
eonformes  iis  quas  obserrantur,  et  quae  eupplentes  immediatamm 
obserrationum  defectum,  vinm  inyestigationi  stemunt)  tailqDira 
diyinantibus;  ut  vi  ea,  ques  ex  ipsis  deducuntur,  inreniamus  re 
il>8a,  eadem  retineamuss  et  progrediamur  ad  nora  consectaria; 
secus  vero,  ipaas  rejiciamus.  Et  qiiidem  plerumqne  banc  e«e 
arbitror  methuilum  omnium  aptissimam  in  physica,  qus  sflDpisn- 
me  est  veliit  qua^dam  enucleatio  epistols  arcanis  notis  conscrip- 
tie,  ubi  per  attentationem,  et  per  rrrores  etiam  pturimos  paulatim 
ct  caute  progrediendo,  ad  Tomm  ejus  Ibeoriam  devenitur  :  cujoi 
rei  specimen  admoduni  luculentum  exbibiii  in  mea  dissertatione 
de  Inmine,  aspens  de  rectilinea  luminis  propas^atione ;  ac  in  Stay- 
anm  PhiloFophias  I'omo  I.  agens  de  generalibus  proprietatitNis 
corporum,  et  de  vi  inertia;  in  primis  ;  Tomo  vero  II.  a^ens  de 
totius  Astronomiic  coastitulionf."  Boscovich  de  Solis  ac  Luoib 
Defectibus. 

In  Spral'3  Flistory  of  the  Royal  Society,  a  similar  idea  occurs, 
illuBtrated  by  an  imnp;e  eqimlly  fnnciful  and  apposite.  *'Itis 
not  to  be  questioned,  but  many  inventions  of  great  moment 
hhre  been  brought  forth  by  authors,   who  began  upon  snpposi- 
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tloof)  whick  afterirards  (he j  (bund  to  lie  untrue.  And  it  frt- 
quenUy  teppent  to  philo«ophere,  as  it  did  to  Golombus ;  ivfao 
first  iielieved  the  eUuds  that  hovered  about  the  Continent  to  be 
tiie  firm  kmd:  But  tUi  mUtake  wm  happy ;  lory  by  sailing  to- 
wards them,  he  was  led  to  what  he  sought ;  so  by  prosecuting  of 
BDlstaken  causes,  with  a  resolution  of  not  giving  over  the  pur- 
niit,  (bey  have  been  guided  to  (he  truth  itself." 

[The  work  from  which  this  passage  is  taken  (it  may  be  here 
remafked,  by  the  way,)  affords  complete  evidence  of  (he  share 
which,  In  the  judgment  of  the  founders  of  the  Royal  Society, 
Bncon  had  in  giving  a  beginning  to  experimental  pursuits  in 
England.     See  in  par(iciilar,  Section  xvi.] 

No(e  (U.)  p.  3Q8. 

With  respect  to  the  application  of  the  method  of  exclusions  to 
physics,  an  im|)ortant  logical  remark  is  made  by  Newton,  in  one 
of  his  letters  to  Mr.  Oldenburgh.  Obvious  and  trivial  as  it 
may  appear  to  some,  it  has  been  overlooked  by  various  writers 
of  great  name;  and  therefore  I  think  proper  to  state  it  in  New* 
ton's  own  words. 

"  In  the  meanwhile,  give  me  leave,  Sir,  to  insinuate,  that  I 
cannot  think  it  effectual  for  de(ermining  truth,  (o  examine  the 
several  ways  by  which  phenomena  may  be  explained,  unless 
where  there  can  be  a  perfect  enumeration  of  all  those  ways.  You 
know  the  proper  method  for  inquiring  after  the  properties  of 
things,  is  to  deduce  them  from  experiments.  And  1  told  you, 
that  the  theory  which  I  propounded  (concerning  light  and 
colours)  was  evinced  to  me,  not  by  inferring,  it  is  thus^  because 
it  is  not  otherwise ;  that  is,  not  by  deducing  it  only  from  a  con- 
futation of  contrary  suppositions,  but  by  deriving  it  from  experi- 
ments concluding  positively  and  directly.  The  way,  therefore, 
to  examine  it,  is,  by  considering  whether  the  experiments  which 
I  propound,  do  prove  (hose  parts  of  the  theory  to  which  they  are 
applied ;  or  by  prosecuting  other  experiments  which  the  theory 
may  suggest  for  its  examination,"  &c.  &c.  Horseiey's  Edition 
of  Newton's  Works,  Vol.  IV.  p.  320. 

Note  (X.)  p.  404. 

If  we  consider  the  infantine  stat^  of  our  knowledge  concerning 
vinon,  light,  and  colours,  about  a  century  ago,  very  great  ad- 
vancements will  appear  to  have  been  made  in  this  branch  of 
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•eieoce ;  and  yet  a  philosopher  of  the  present  mge  has  more  4f« 
nderaiay  can  start  more  difficulties  and  propose  more  new  snlQeeti 
of  inquiry  than  even  Alhaxen  or  Lord  Bacon.     The  reascm  1% 
that   irhenerer  a  new  property  of  any  snbataBee  Is  <&eo- 
▼ered,  it  appears  to  have  connexions  with  other  propertiea»  and 
other  things,  of  which  we  could  have  no  idea  at  all  before,  and 
which  are  by  this  means  but  imperfectly  announced  to  os.    In- 
deed, every  iouht  implies  some  degree  odmonUtfge^  and  while 
nature  is  a  field  of  such  amaring,  perhaps  boundless  extent,  it  may 
be  expected  that  the  more  knowledge  we  gain,  the  more  doubts 
and  difficulties  we  shall  have ;  but  still,  since  every  advance  ia 
knowledge  is  a  real  and  valualile  acquisition  to  manldndi  ia 
consequence  of  its  enabling  us  to  apply  the  powers  of  nature  to 
render  our  situation  in  life  more  hftppy,  we  have  reason  to  r^ 
joice  at  every  new  difficulty  that  is  started,  becauae  it  inform 
us  that  more  knowledge,  and  more  advantage  are  yet  unattaia- 
ed,  and  should  serve  to  quicken  our  diligence  in  the  puraoit  of 
them.    Every  desideraium  is  an  imperfect  discovery"     Priest- 
ley's History  of  Discoveries  relating  to  Vision,  Light,  and 
Colours,  p.  773.    (Lond.  1772.) 

Note  (Y.)  p.  419. 

For  the  analogies  between  Oalvanism  and  Electricity,  see 
Train  Elimentaire  de  PhysiquCy  par  M.  VAbbi  HaQyy  }.  717.— 
The  passage  concludes  with  the  following  remark,  which  may 
be  regarded  as  an  additional  proof,  that  even  when  analogical 
conjectures  appear  to  depart  the  most  widely  from  the  evidence 
of  experience,  it  is  from  experience  that  they  derive  their  whole 
authority  over  the  belief.    ^  Partout  le  fluids  6lectrique  semble 
se  multiplier  par  la  diversity  des  phenomenes ;  et  il  nous  avait 
tenement  accoutum^s  a  ses  metamorphoses,  que  la  nouveaut^ 
mSme  de  la  forme  sous  laquelle  11  s'offrait  dans  le  Galvanisme 
naissant,  semblait  6tre  une  raison  de  plus  pour  le  reconnaitre.** 

Note(Z.)  p.  431. 

In  that  branch  of  politics  which  relates  to  the  theory  of  Go- 
vernment,  one  source  of  error  (not  unfrequently  overlooked  by 
the  advocates  for  experience)  arises  from  the  vagueness  of  the 
languas^e  in  which  political  facts  are  necesdarily  stated  by  the 
most  faithful  ami  correct  historiaus.  No  better  instance  of  this 
can  be  produced  than  the  terms,  Monarchy,  Aristocracy,  aoA 
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Democracy,  commonlj  employed  to  distiDgaish  different  formB 
of  Government  from  each  other.  These  words,  in  their  strict 
philosophical  acceptation,  obviously  denote  not  actual  but  ideal 
constitutions,  existing  only  in  the  imagination  of  the  political 
theorist;  while,  in  more  popular  discourse,  they  i^e  used  to  dis- 
criminate, according  to  their  prevailing  bias  or  spiriti  the  various 
mixed  establishments  exemplified  in  the  history  of  human  affairs 
Polybins,  accordingly,  with  his  usual  discernment,  expresses  his 
doubts,  under  which  of  the  three  simple  forms  the  constitution  of 
Home,  at  the  period  when  he  had  an  opportunity  of  studying  it, 
ought  to  be  classed.  *'  When  we  contemplate  (he  observes) 
the  power  of  the  Consuls,  it  seems  to  be  a  monarchy ;  when  we 
attend  to  the  power  of  the  Senate,  it  seems  to  be  an  aristocracy ; 
when  we  attend  to  the  power  of  the  People,  we  are  ready  to 
pronounce  it  a  democracy .'^^ 

It  is  easy  to  see  how  much  this  scantiness  and  want  of  pre- 
cision  in  our  political  vocabulary,  must  contribute  to  mislead  the 
judgments  of  those  reasoners  who  do  not  analyze  very  accurate- 
ly the  notions  annexed  to  their  words  $  and,  at  the  same  time, 
what  a  purchase  they  afford  to  the  sophistry  of  such  writers  as 
are  disposed,  in  declamations  addressed  to  the  multitude,  to  take 
an  undue  advantage  of  the  ambiguities  of  language. 

Another  source  of  error  which  goes  far  to  invalidate  the  au- 
thority of  various  political  maxims  supposed  to  be  founded  on 

*  This  observatioa  of  Polybius  has  been  Very  nnjostly  criticised  by  Gro- 
tius.  ^  Sed  neqoe  Polybii  hie  ntor  anctoritatc,  qui  ad  mixtum  genus  ret- 
pnbllcs  refert  Romanam  rempublioam,  qufe  iUo  tempore,  si  non  actione* 
ip^an,  sed  jus  agendi  respicimos,  mere  fnit  popolaris :  Nam  et  senatns  aoc- 
toritas,  qnam  ad  optimatum  reg^en  refert,  et  consalum  quos  quasi  reges 
fuisse  Tult,  subdita  erat  populo.  Idem  de  aliomm  poUtica  scribentinm  sen- 
tentiis  dictum  volo,  qui  magis  eztemam  speciem  et  quotidianam  adminis- 
trationem,  quam  Jus  ipsum  summi  imperii  spectare  congrucns  ducunt  suo 
instituto.*"  (De  Jure  BelU  ac  Pacis,  Lib.  I.  Cap.  3.)  The  truth  is,  that 
Polybius  is  not  here  speaking  of  the  theorp  of  the  Roman  constitution, 
(about  which  there  could  be  no  diversity  of  opinion,)  but  of  what  common 
observers  are  so  apt  to  overlook^ — the  aetual  Hate  of  that  emufituiion^ 
modified  as  it  was  by  time,  and  chance,  and  experience^ — ^Among  the  nu- 
merous commentators  on  Grotins,  I  recollect  one  only  (Henry  de  Cocceii) 
who  has  viewed  this  question  in  its  proper  light.  ^<  Auctor  inter  eos,  qui 
circa  formas  imperii  faUuntur  etiam  Polybium  refert,  qui  rempublicam 
Homanam  suis  temporibus  mixtam  fuiise  ait.  At  bene  notandnm,  Polybium 
Kon  loqui  de  mixture  wtahu  sed  adminUtraiiomu:  forma  enim  reipublic« 
mere  popniaris,  sed  administratio  divim  fnIt  inter  coniules,  senatun, 
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gxpericnciy  b  the  infioiteiiiultiplicitf  of  the  aecmingly  trifling 
ami  evaoesceot  causes  eooQected  with  local  manners  and  habits, 
which,  io  their  joint  resnlt,  modifj,  and  in  MMne  cases  coantei^ 
act  so  powerfu!ly»  the  effects  of  written  laws  and  ofcBtablished 
forms*  Of  these  causes  no  Terbal  description  can  eonTey  an 
adequate  idea;  nor  b  it  always  possible  even  for  the  aoit 
attentive  and  sagacioas  oliserFer,  when  the  facts  are  kiefore  his 
•yesi  to  appreciate  all  their  force : — So  dificult  it  it  to  mie  tb« 
luoer  shades  which  distinguish  the  meanings  of  correspondeat 
terms  in  different  languages;  and  to  enter,  at  yean  of  natiirity, 
into  tliose  delicate  and  complex  associations!  which,  in  the 
mind  of  a  well-educated  native,  are  identified  with  the  iadig!^ 
nous  feelings  of  national  sympathy  and  taste. 

Of  the  truth  of  this  remark  a  etrildDg  illoatration  presents  it- 
self  in  the  mutual  ignorance  of  the  French  and  English  nations 
(separated  from  each  otlier  by  a  very  narrow  channel,  and,  for 
centuries  past,  enjoying  so  many  opportunities  of  the  most 
familiar  intercourse)  with  respect  to  the  real  import  of  the 
words  and  phrases  marking  the  analogous  gradations  of  rank  in 
the  two  countries.  The  words  geniilhamme  and  geniicman  are 
both  derived  from  the  same  etymological  root ;  yet  how  impe^ 
feet  a  translation  does  the  one  afford  of  the  other !  and  how  im- 
possible to  convey  by  a  definition  all  that  is  implied  in  either! 
Among  French  writers  of  no  inconsiderable  name,  we  meet 
with  reasonings  which  plainly  show,  that  they  considered  the 
relative  rank  of  the  members  of  our  two  Houses  of  Parliament, 
as  something  similar  to  what  is  expressed  in  their  own  language 
by  the  words  noitle  and  rolurier'^ — while  others,  puzzled  with 
the  inexplicable  pbenomeua  occa«ionaliy  arising  from  the 
iKxuodless  field  of  ambition  opened  in  this  fortunate  island  to 
every  species  of  industry  and  of  enterprize,  have  been  leil  to 
conclude,  that  birth  has,  among  us,  no  other  value  than  what  it 
derives  from  the  privilesces  secured  by  the  constitution  to  our 
hereditary  legislators.  Few  perhaps  but  the  natives  of  Great 
Jiritain  are  fully  aware,  how  very  remote  from  the  truth  are 
both  these  suppositions. 

I  trnnscrihe  the  following  passage  from  an  article  in  the  French 
Encyclopedie^  written  by  an  author  of  some  distinction  both  for 
talents  and  learning ;  and  which,  it  is  not  im(K>s8ible,  may  be 
quoted  at  some  future  period  in  the  history  of  the  world,  as  an 
authentic  document  with  respect  to  the  state  of  English  society 
in  the  18th  century.    The  writer  had  certainly  much  better  ae* 
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etn  to  ioformation  than  was  enjoyed  bj  thoge  to  whom  we  are 
f  odebted  for  our  experimental  knowledge  of  the  ancient  lystemt 
of  policy. 

**  En  Angleterre,  la  loi  des  soocesfliofis  attribne  anz  ftin^s 
dans  les  families  nobles  ies  biens  immeiibles,  I  i*eKClasion  dei 
cadets  qni  n'y  ont  aucane  part.  Ces  cadets  sans  bien  cherchent 
a  r^parer  leors  pertes  dans  Texercice  du  n^goce,  et  c*est  pour 
enx  an  moyen  presque  sur  de  s*enrichir.  Devenas  riches,  ili 
quittent  la  profession,  on  m^me  sans  la  quitter,  ledrs  eiifans 
rentrent  dans  tons  les  droits  de  la  noblesse  de  ieur  famille;  leura 
^n^  prennent  le  titre  de  milord  si  Ieur  naissance  et  la  posses- 
sion d'one  terre  pairte  le  Ieur  perttiettent.— II  fant  nCanmoini 
femarquer,  que  quelque  fi^re  que  soit  la  noblesse  Angloise, 
lorsque  les  nobles  entrent  en  apprentissage,  qui  selon  les  rfigle- 
mens  doit  dtre  de  sept  ans  entiers,  jamais  ils  ne  se  couTrent 
devant  leun  maitres,  Ieur  parlant  et  travaillant  tfite  nue,  quoi- 
que  souvent  le  maitre  soit  roturier  et  de  race  marchande,  et 
que  les  apprentiss  soient  de  la  premiere  not>le8se.'**  Encyclop, 
Method.  Commerce,  Tom.  3.  Article  NobUssi. 

Note  (AA.)  p.  430. 

**  Metaphysicffi  pars  secunda  eat  finalium  causarum  inquisition 
quain  non  ut  prstermissam,  sed  ut  male  collocatam  notHmus. 
Bolent  enim  inquiri  inter  physica  non  inter  metaphysica.  Quan- 
quam  si  ordinis  hoc  solum  vitium  esset,  non  mihi  fuerit  taotL 
Ordo  enim  ad  illustrationcm  perltnet,  neque  est  ex  substantia 
ecientiarum.  At  haec  ordinis  inveraio  defectum  insignem  pepe- 
rit,  et  maximam  philosophiae  induxit  calamitatem.  Tractatio 
€nim  causanim  finalium  in  pbysicisi  inquisitionem  causarum 
physlcarum  expulit  et  dejecit,  elTecitque  ut  iKMnines  in  istiusmodi 
•peciosis  et  umbratilibus  oausis  acquiescerent,  nee  inquisitionem 
causarum  realium,  et  rere  physicarum,  strenoe  urgerent,  ingenti 
scientiarum  delrimenfo.  Etenim  reperio  hoc  factum  esse  non 
solum  a  Platone,  qni  in  hoc  littore  semper  anchoram  figit,  re- 
rum  etiam  ab  Aristotele)  Galeno,  et  aliis,  qui  ssspissime  etiam 
ad  ilia  vada  impingunt.  Eteiiim  qui  causes  addnxerit  hujus- 
modi,  palpebras  cum  pilia  pro  Btpi  H  vMo  esstj  ad  mmntnaUum 
oculomm :  aut  corium  in  anhnatibua  finmUuRnicm  es$e  ad  prp* 
peiieudos  eahres  etfrigera :  Aut  otsa  pro  o$kmmis  et  trabiims  a 
maUara  indaci,  quibua  fabrica  eofporis  intUtatitr:  AuiJbUa  aarha* 
fMHiMitfi, quo fntclus wimis potuudMr ik tde ef venfe;  AvXnuhtB 
i^JMNHNi  ficri^  vi  tertam  iimbfibuB  ittigetA :  Ant  ffmini  Ajimmi 
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d  aoUdarij  ul  sUUh  H  tnansio  sU  wumaimm :  et  alia  Emilia :  If 
in  metaphyiicb  noo  male  ista  allegarit ;  In  pbysiciB  autcm  ne- 
quaquam.  Imo,  quod  ccKpimus  dicere,  hujosmodi  sennooom 
discunof  (iastar  remorarunri)  uti  fiogant,  naTibus  adhsreodim) 
■cientiaruDi  quasi  velificationeni  et  progreHuiin  retardarimt,  at 
aununa  luum  tenereot,  et  ulteriaB  progrederentvr :  et  jampridesi 
effeceraot,  ut  pbysicaram  cauBarom  ioqidsitio  neglecta  deficeiet, 
ac  silentio  pneteriretur.  Quapropter  philotophia  natnralis  De- 
mocriti,  et  aliomin,  qui  Deum  et  mentem  i  fabiica  nsran 
amoTeruQt ;  et  atracturam  unlTeni  infinitu  natare  firaBloaioni- 
bu8  et  tentamentit  (qoas  noo  nomine /oftiNi  ant  fmttmam  you- 
bant)  attriboerunt ;  et  reram  particolarinm  eausas,  maten 
neceMitati,  sine  Intermixtione  camaram  finaliom,  aasigDamat; 
nobis  Tidetur,  qoatenut  ad  eaoias  pbysieaa,  multo  aolidlor  fiiisfls* 
et  altius  in  Naturara  penetrasse,  qnam  ilia  Arlatotells,  et  Plakh 
nis :  Banc  unicam  ob  cansam,  qood  lUi  In  eaoria  finalibiis  nna- 
quam  operam  triverunt;  1^  aatem  eas  pcrpetuo  incalcanmt 
Atque  magis  in  bae  parte  accusandos  Arlstoteiea  qoam  Plato; 
quandoquidem  fontem  causarum  finalium,  Devm  acilicet,  oni- 
serit,  et  nataram  pro  Deo  substitnerit,  causaique  ipsaa  finales, 
potius  ut  logicie  amator  quam  thealogin,  amplexus  siL  Neqoe 
bn^c  eo  dicimus,  quod  causee  ills  finales  yer»  non  sint,  et  inqui- 
sitione  admmlum  digna^  in  speculationibus  metapbjsicce,  sed  quia 
dum  in  phjsicarum  causarum  poasesBiones  excurrent  et  irroooti 
miscre  earn  proviQciam  depopulantor  et  vastant.^'  De  Augm. 
Seient.  Lib.  III.  Cap.  4. 

Note  (BB.)  p.  450. 

Among  the  earliest  opponents  of  Des  Cartes's  doctrine  con- 
eeming  Final  Causes^  was  Gassendi ;  a  circumstance  which  I 
remark  with  peculiar  pleasure,  as  he  has  been  so  unjustly  repre- 
sented by  Cudworth  and  others,  as  a  partisan,  not  only  of  the 
physical,  but  of  the  atheistical  opinions  of  the  Epicurean 
school.  For  this  charge  1  do  not  see  that  they  bad  the  slight- 
est pretence  to  urge,  but  that,  in  common  with  Bacon,  he  justly 
considered  the  physical  theories  of  Epicurus  and  Demoeritus  as 
more  analogous  to  the  experimental  inquiries  of  the  modemsv 
than  the  logical  subtilties  of  Aristotle  and  of  the  schoolmen. 
The  following  passage  is  transcribed  in  Gassendi^s  own  words, 
from  bis  Objections  to  the  Meditations  of  Des  Cartes. 

*'  Quod  autem  a  phjfdca  c^nsideratione  r^icis  usmn  causarum 
finaUumy  9\\k  fortassifl  occaalime  potuiises  recta  facere :  at  de 
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Deo  cdm  a^ifur  vcrendum  profecto,  nc  pnecipuum  argumentum 
rejicias,  quo  divina  aapientia,  providentia,  potenlia,  atque  aded 
existentia,  lumine  nature  atabiliri  potest.  Quippe  ut  mundum 
univerBam,  ut  caelum  et  alias  ejus  et  praeclpuas  partes  pneteream 
undenam,  aut  quomodo  melids  argunientare  valeas,  qu6in  em  usu 
partium  in  plantis,  in  aoimalibus,  in  hominibus,  in  te  ipso  (aut 
corpore  tuo)  qui  similitudi  nem  Dei  geris?  Videmus  profecto 
magnoB  quosque  viros  ex  speculatione  anatomica  corporis  liu- 
mani  non  assurgcre  inodo  ad  Dei  notitiam,  scd  hymnum  quoque 
ipsi  eanere,  qudd  omnes  partes  ita  conform  a  verit,  collocaveritque 
ad  usus,  ut  sit  omnino  propter  solerliam  atque  proyidentiam  in- 
comparabilem  commendandus."  Objectiones  Quinte  in  Medi- 
tationem  IV.  De  Vero  et  Falsa, 

I  do  not  know  if  it  has  been  hitherto  remarked,  that  Gassendi 
is  one  of  the  first  modern  writers,  by  whom  the  following  maximj 
fo  odten  repeated  by  later  physiologists,  was  distinctly  stated; 
^  TJcct  ex  canformtUione  partium  corporis  hwnani^  conjecturas  d^ 
sumcre  adfitnetiones  mere  naturalcsj**  It  was  from  a  precipitate 
application  of  this  maxim,  that  be  wasted  toconchide,  that  man 
was  originally  destined  to  feed  on  vegetables  alone ;  a  proposi- 
tion which  gave  occasion  to  several  memoirs  by  Dr.  Wallis  and 
Dr.  Tyson,  in  the  Philosophical  Transactions  of  the  Royal  So- 
ciety of  London. 

Note  (CC.)  p.  483. 

The  theories  of  Hume,  of  Paley,  and  of  Godwin,  how  differ- 
ently soever  they  may  have  figured  in  the  imaginations  of  their 
authors,  are  all  equally  liable  to  the  fundamental  objections  sta- 
ted in  the  text.  The  same  objections  are  applicable  to  the  ge- 
nerous and  captivating,  but  not  always  unexceptionable  moral- 
ity inculcated  in  the  writings  of  Dr.  Uutcheson. — The  system, 
indeed,  of  this  la«it  philosopher,  may  be  justly  regarded  as  the 
parent  stock  on  which  the  speculations  of  the  others  have  been 
successively  grafted. 

Mr.  Hume  entered  on  his  Inquiries  concerning  Morals,  at  a 
period  when  Dr.  Hutchcson^s  literary  name  was  unrivalled  in 
Scotiaod.  The  abstract  principles  on  which  his  doctrines  are 
Ibiinded,  difler  widely  from  those  of  his  predecessor,  and  are  un- 
falded  with  far  greater  iogeouity,  precision,  and  elegance.  In 
InitMicei,  Iiowevers  he  treads  very  elosely  in  Dr. 
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Hutcheson'i  footsteps ;  and,  in  the  final  result  of  his  reasoningi; 
he  coinckles  with  him  eiactly.  According  to  both  writers,  a 
regard  to  general  expediency  affords  the  only  universal  canon 
for  the  regulation  of  our  conduct 

It  is  a  curious  circumstance  in  the  History  of  Etbicsy  that  tlie 
same  practical  rule  of  life,  to  which  Dr.  Uutcheson  was  so  na- 
turally and  directly  led  by  his  cardinal  virtue  of  disinterested  be- 
nevolence, has  been  inferred  by  Dr.  Paley  from  a  theory  which 
resolves  moral  obligation  entirely  Into  prudential  calculations  of 
individual  advantage.  For  the  very  circuitous,  and  (in  my 
opinion)  very  illogical  argument,  whereby  he  luia  attempted  to 
connect  his  conclusion  with  his  premises,  I  must  refer  to  bis 
work.* 

The  poliiUal  jusiiee  of  Mr.  Godwin  is  but  a  new  name  for  ths 
principle  of  general  expediency  or  utility.  *<  The  term  justia 
(he  observes^  may  be  assamed  as  a  generul  appellation  for  all 
moral  duty.  That  this  appellation  (he  continues)  n  snflicientlj 
expressive  of  the  subject,  will  apjiear,  if  we  consider  for  a  ok^ 
ment,  mercy,  gratitude,  temperance,  or  any  of  those  dutiei 
which,  in  looser  speaking,  are  contradistinguished  from  justice. 
Why  should  i  pnnlon  this  criminal,  remunerate  this  favour, ab- 
« 'f  i  from  this  indulgence  ?  If  it  imrtake  of  the  nature  of  moral- 
11}  .it  mu»t  l)e  either  right  or  wrong,  just  or  unjust.  It  mut 
tend  to  the  benefit  of  the  individual,  either  without  entrenching 
upon,  or  with  actual  advantage  lo  the  mass  of  individual!. 
Either  way,  it  benefits  the  whole,  because  individuals  are  psrti 
of  the  whole.  Therefore,  to  do  it  is  just,  and  to  forbear  it  h  nn- 
just.  If  justice  have  any  meaning,  it  is  just  that  I  should  cod- 
tribiite  every  thing  in  my  power  to  the  benefit  of  the  whole.** 
(PoKt.  Justice,  Vol.  I.  pp.  80,  81.) 

it  is  manifest,  that,  in  the  foregoing  extract,  the  duty  of J»^ 
iice  is  suppose<l  to  coincide  exactly  as  a  rule  of  conduct  with  tbe 
affection  of  bencvoUnce ;  whereas,  acconling  to  the  common  uw 
of  word;*,  justice  means  that  particular  branch  of  virtue  uhich 

*  Principles  of  floral  and  Political  Philoitophy,  Book  ii.  Chap.  1,  2,  3, 4, 
3,6. 

The  theory  of  Dr.  Paley  han  been  very  ably  examined  by  Mr.  Giabonie,  is 
Dtroalisc  ciititlod,  The  Principles  of  Moral  Philosophy  inventi^nted,  and 
briefly  appnod  to  the  Conalitation  of  Civil  Society.  (London,  17B0.)  TV 
objections  to  it  there  slated  appear  to  me  quite  unanswerable  j  and  tbcy 
poisets  tlie  ailditional  merit  of  being  urged  witball  fhc  deference  a»jH^f 
due  to  Dr.  Paley  s  character  r  vts. 
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ieadfl  us  to  respect  the  rights  of  others ;  a  branch  of  Tirtue  re- 
markably dUtingubbed  from  all  others  by  this,  that  the  observ- 
ance of  it  may  be  extorted  by  force ;  the  violation  of  it  exposing 
the  offender  to  resentment,  to  indignation,  and  to  pumshment. 
In  Mr.  Godwin's  language,  the  ^fordjusticc  must  either  be  under- 
stood to  be  synonymous  with  general  hmevolence^  or — assuming 
the  existence  of  such  an  affection — to  express  the  tnoralJUness 
of  yielding!  upon  all  occasions,  to  its  suggestions.  *'  It  is  jusi 
(says  Mr.  Godwin)  that  I  should  contribute  every  thing  in  my 
power  to  the  benefit  of  the  whole. — My  benefactor  ought  to  he 
esteemed,  not  because  he  bestowed  a  benefit  upon  me,  but  be- 
cause he  bestowed  it  upon  a  human  being.  Hu  desert  will  be 
in  exact  proportion  to  the  degree  in  which  the  human  being  was 
worthy  of  the  distinction  conferred.  Thus,  every  view  of  the 
subject  brings  ns  back  to  the  cipnsideration  of  my  neighbour's 
moral  worth,  and  hi^. importance  to  the  general  weal>  as  the  on- 
ly standard  to  determine  the  treatment  to  which  he  is  entitled. 
Gratitude,  therefore,  a  principle  which  has  so  often  been  the 
theme  of  the  moralist  and  the  poet,  is  no  part  either  of  jusiiei 
or  virtue.'^  (Ibid.  p.  84.)  The  vrordAJusi  umi  justice  can,  in 
these  sentences,  mean  nothing  distinct  from  morally  JU  or  rea- 
sanable;  so  that  the  import  of  the  doctrine  amounts  merely  to 
the  following  proposition,  That  it  is  reasonable  or  right,  that  the 
private  benevolent  affections  should,  upon  all  occasions,  yield 
■to  the  more  comprehensive; — which  is  precisely  the  system  of 
Hutcheson  disguised  under  a  different  and  much  more  excep- 
tionable phraseology^ 

This  abuse  of  words  is  not  without  its  effect  in  concealing 
from  careless  readers  the  fallaciousness  of  some  of  the  author^s 
subsequent  arguments;  for  although  the  idea  he  professes  to 
convey  by  the  term  justice^  be  essentially  different  from  that 
commonly  annexed  to  it,  yet  he  scruples  not  to  avail  himselC^ 
for  his  own  purpose,  of  the  received  maxims  which  apply  to  it 
in  its  ordinary  acceptation.  In  discussing,  for  example,  the  va- 
lidity of  promisesy  he  reasons  thus.  **•  I  have  promised  to  do 
something  just  and  right. — This  certainly  I  ought  to  perform. 
Why  ?  Not  because  I  promised,  but  because  jiM<tcf  prescribes  it. 
1  have  promised  to  bestow  a  sum  of  money  u|K)n  some  good 
and  respectable  purpose.  In  the  interval  between  the  promise 
and  my  fulfilling  it,  a  greater  and  nobler  purpose  offers  itself, 
which  calls  with  an  imperious  voice  for  my  co-operation.  Which 
4iDght  I  to  prefer  i  That  which  best  deserves  my  preference.  A 
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promise  can  make  no  alteration  in  the  case.  I  ooght  to  be 
guided  by  (licintrtniic  merit  of  the  ot^ctsy  and  not  by  anj  ex- 
ternal and  foreign  consideration.  -  No  engagementa  of  mine  can 
change  their  intrinsic  cluims.  1  f  every  shilling  of  onr  property, 
every  hour  of  our  time,  and  every  faculty  of  our  mind,  have  al- 
ready received  their  destination  from  the  principles  of  immmia- 
hie  justiuy  promises  have  no  department  left  U|ion  which  for 
them  to  decide.  Juaiia^  it  appears  therefore,  ought  to  be  douf} 
whether  vst  have  promised  it  or  not/'    (Ibid.  p.  151.) 

It  is  quite  evident,  that,  in  this  passage,  the  pMiimount  sopra- 
macy  indisputably  belonging  iojmtUce  in  its  usual  nnd  legitimate 
sense,  is  ascribed  to  it  when  employed  as  synonymous  with 
benevolence  ;  and  of  consequence,  that  the  tendency  of  the  new 
system,  instead  of  extending  tlie  province  of  jir<Ci«r,  properly  so 
called,  is  to  set  its  authority  entirely  aside,  wherever  it  inte^ 
feres  with  views  of  utility.  In  this  res|icct|  it  exliibits  a  com- 
plete contrast  tu  all  the  maxims  hitherto  recognised  among 
moralists.  Tlie  rules  of  justice  are  happily  compared  by  Mr. 
Smith  to  the  strict  and  indispensable  rules  of  grammar ;  those 
of  benevolence  to  the  more  loose  and  general  descriptions  of 
what  constitutes  the  sublime  and  beautiful  in  writing  that  wte 
meet  with  in  the  works  of  critics.  According  to  Mr.  Godwin, 
the  reverse  of  this  comparison  is  agreeable  to  truth;  while,  at 
the  same  time,  by  a  dexterous  change  in  the  meaning  of  teraui 
he  assiimcw  the  appearance  of  combating  for  the  very  cause 
which  he  labours  to  be(r«iy. 

Of  the  latitude  with  which  the  wotCi  justice  had  been  pre- 
viously ueeii  by  many  ethical  writers,  a  copious  and  choice 
collection  of  instances  may  be  found  in  the  learned  and  philo- 
sophical notes  subjoined  by  Dr.  Parr  to  his  Spital  Sermon. 
(London,  1801.)  **  IJy  none  of  tlie  ancient  phih^sophcrs,  how- 
ever is  (as  he  has  well  oheervcd,)  jui^tiec  set  in  vpffoaiiion  to  any 
other  social  duty;  nor  did  they  employ  the  coloi^sal  weight  of 
the  term  in  cruf^hing  the  other  mural  exei'ileneifs,  which  were 
f'i}ually  eonsidi  red  as  pillnra  in  the  temple  of  virtue.*'  pp.  2S, 
29,  30,  01.' 

*  Havitip:  mviiiioii'MllIu'  iiutiic  nf  Hiis  rininoot  pcrKoii,  I  caf^crly  embrace 
(he  opportunity  of  iK-knou  lc(le:iug^  the  instruction  I  liu\c  n^ecivcd,  not  only 
iVomhifi  vnriiius  pnltlicatioDH,  hut  from  the  privnte  literary  i^oinmunicutiont 
wi«h  which  hr  ha**  re|H'ati'tlIy  t«\ourc<I  mv.  From  one  of  these  (contaiiiiofr 
animadver'^iouH  4mi  Humv  possu^es  in  my  l'!!K<«iiy  on  the  Sublime.^  1  entertain 
l.opos  or  boiii;r  J*crmiftcd  to  make  a  few  extract**  iu  a  future  edition  of  that 
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Note  (DD.)  p.  467. 

As  the  main  purpose  of  this  section  is  to  combat  (he  logical 
doctrine  ivhich  would  exclude  the  investigation  of  Final  Causes 
from  natural  philosoi)by,  I  have  not  thought  it  necessary  to 
take  notice  of  the  sceptical  ot^jections  to  the  theological  infer- 
ences commonly  deduced  from  it.  The  consideration  of  these 
properly  belongs  to  some  inquiries  which  I  destine  for  the  sub- 
ject of  a  separate  Essay.  On  one  of  them  alone  I  shall  offer  at 
present  a  few  brief  remarks,  on  account  of  the  peculiar  stress 
laid  upon  it  in  Mr.  Hume^s  Posthumous  Dialogues. 

When  two  species  of  objects  (says  Philo)  have  always  been 
observed  to  be  ooiyoined  together,  I  can  infers  by  custom,  the 
existence  of  one  wherever  I  see  the  existence  of  the  other:  and 
this  I  call  aa  argument  from  experience.  But  how  this  argu- 
ment can  have  place^  where  the  objects,  as  in  the  present  ease, 
are  single,  individual,  without  parallel,  or  si>ecific  resemblance, 
may  be  difficult  to  explain.  And  will  any  man  tell  me,  with 
a  serious  countenance,  that  an  orderly  universe  must  arise  from 
some  thought  and  art,  like  the  human,  because  we  have  expe- 
rience of  it  ?  To  ascertain  this  reasoning)  it  were  requisite 
that  we  had  experience  of  the  origin  of  worlds ;  and  it  is  not 
sufQcient  surely,  that  we  have  seen  ships  and  cities  arise  from 
human  art  and  contrivance.— Can  you  pretend  to  show  any 
similarity  between  the  fabric  of  a  house,  and  the  generation  of 
the  universe  ?  Have  you  ever  seen  Nature  in  any  such  situa- 
tion as  resembles  the  first  arrangement  of  the  elements  ?  Have 
worlds  ever  been  formed  under  your  eye ;  and  have  you  had 
leisure  to  observe  the  whole  progress  of  the  phenomenon,  from 
the  first  appearance  of  order  to  its  final  consummation  ?  If  you 
have,  then  cite  your  experience,  and  deliver  your  theory.'* 

This  celebrated  argument  appears  to  me  to  be  little  more 
than  an  amplification  of  that  which  Xenofihon  puts  into  the 
mouth  of  Aristodemus,  in  his  converealion  with  Socrates,  con- 
cerning the  existence  of  the  Deity.  ^*  I  behold  (says  he)  none 
of  those  governors  of  the  worhl  wliom  you  speak  of;  whereas 
here,  I  see  artists  actually  employed  in  the  execution  of  their 
respective  works.'* — The  reply  tof  Socrates,  too,  is  in  sub&tance 

performance.  By  bU  candid  and  liberal  Ktricturefs  I  hare  felt  mjself 
bigbly  honoured  j  and  Khonid  be  proud  to  record,  in  his  own'wrordt,  the  cor- 
rections he  has  8ug^ge«ted  of  certain  critical  and  philological  Judgmcntfv 
Ttbicb,  it  LH  hig^hly  probable,  I  may  have  too  lightly  hazarded. 
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fhe  same  with  what  has  been  since  retorted  on  PhiiOy  by  wome 
or  Mr.  Home's  opponents.  "  Neither  jet,  Aristodemos,  seest 
thou  (hf  sool,  which,  however,  most  assuredly  gorems  thj 
body :  although  it  may  well  seem,  by  thy  manner  of  talking, 
that  it  is  chance  and  not  reastm  which  governs  thee.^ 

Whatever  additional  plausibility  Philo  may  have  lent  to  ths 
argument  of  Arbtodemus,  is  derived  from  the  authority  of  thst 
much  abused  maxim  or  the  inductive  logic,  that  **  all  our  know- 
ledge u  entirely  derived  from  experienee.**  It  la  cnrions,  that 
Socrates  should  have  touched  with  such  precisioDon  one  of  the 
most  important  exceptions  with  which  thb  maxim  mnst  be 
received.  Our  knowledge  of  our  own  eustence  at  sentient  and 
intelligent  beings,  Is  (as  I  formerly  endeavoured  to  stow)  not  aa 
inference  from  experience,  but  a  fundamental  law  of  faonna 
belief.  All  that  experience  can  teaoh  me  of  my  lnte^ 
nal  frame,  amounts  to  a  knowledge  of  the  various  mental 
operations  whereof  I  am  conscious ;  but  what  light  doea  expe- 
rience throw  on  the  origin  of  my  notions  of  personality  and 
identity  ?  Is  it  from  having  observed  a  constant  coqjnnctioa 
between  sensations  and  sentient  beings ;  thoughts  and  thinkiog 
beings ;  volitions  and  active  beings  ;  that  I  infer  the  existeoce 
of  that  individual  and  permanent  mtni/,  to  which  all  the  pheno- 
meQii  of  my  conscioueness  belong  ?  Our  conviction  that  eUur 
nun  are,  like  ourselves,  possessed  of  thought  and  reasoo; 
together  with  all  the  judgments  we  pronounce  on  their  Intellec- 
tual and  moral  characters,  cannot  (as  is  still  more  evident)  lie 
resolved  into  an  experimental  [lerception  of  the  conjunction  of 
diflerent  objects  or  e%'ents.  They  are  inferences  of  design  from 
its  sensible  eifccts,  exactly  analogous  to  those  which,  in  the 
instance  of  the  universe,  Philo  would  reject  as  illusions  of  the 
fancy.* 


^  This  la.HtcoiiHidci'atiuu  is  ably  stated  by  Dr.  Reid.  (Sec  Essays  on  the 
Intellectual  Poweri^,  pp.  631,  635.  2to  Ed.)  The  result  of  his  argrnmcDt 
in,  that  '^  according  to  Philo*s  rcasoniiigf  we  can  have  no  evidence  of  mind 
or  desi^  iu  any  of  our  fellow- men/^ — At  a  considerably  earlier  period, 
fiufRer  had  fallen  into  the  same  train  of  thinking^.  Among*  the  judgments 
which  he  refers  to  common  9en»€y  he  assigns  the  first  place  to  the  two 
following.  '<  1.  II  y  a  d^auires  cireSj  et  tTauires  Mommes  que  moi  cm  wtotuk. 
2.  //  p  a  datu  eux  queiquc  cAavt  qui  s'appelle  veriiiy  ^agtte  prudtmct^  &c 
&c.  (Cours  de  Sciences,  p.  566.  Paris,  1732.)  1  have  already  objected  to 
the  application  of  the  phrase  comnum  «e»«e,  to  such  judgments  as  these; 
but  this  defect  in  point  of  expression  does  not  detract  from  the  aigadty  tf 
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But  leaTiog  for  fature  consideration  these  abstract  topics,  let 
us  for  a  moment  attend  to  the  scope  and  amount  of  Piiilo^a 
reasoning.— To  those  who  examine  it  with  attention,  it  must 
appear  obvious,  that,  if  it  proves  any  thingt  it  leads  to  this  gene- 
ral conclosion,  That  it  would  be  perfectly  impossible  for  the 
Deity  if  he  did  exist,  to  exhibit  to  Man  any  satbfactory  evi- 
dence of  dtsipi  by  the  order  and  perfection  of  hb  works. 
That  every  thing  we  see  is  cmsisUni  with  the  supposition  of  its 
being  produced  by  an  intelligent  author,  Philo  himself  has 
explicitly  acknowledged  in  these  remarkable  words;  ^Suppo- 
sing there  were  a  God,  who  did  not  discover  himself  immediately 
to  our  senses ;  would  it  be  possible  for  him  to  give  stronger 
proofs  of  his  existence,  than  what  appear  on  the  whole  face  of 
nature  ?    What)  indeed,  could  such  a  Divine  Being  do,  but 
copy  the  present  economy  of  things ;— render  many  of  his 
artifices  so  plain,  that  too  stupidity  could  mistake  them ; — afford 
glimpses  of  still  greater  artifices,  which  demonstrate  his  prodi- 
gious superiority  above  our  narrow  apprehensiods; — and  conceal 
altogether  a  great  many  from  such  imperfect  creatures  T^ — The 
sceptical  reasonings  of  Philo,  therefore,  do  not,  like  those  of 
the  ancient  Epicureans,  hinge,  in  the  least,  on  alleged  disorders 
and  imperfections  in  the  universe,  but  entirely  on  the  impossi- 
bility, in  a  case  to  which  experience  furnishes  nothing  parallel 
or  analogous,  of  rendering  intelligence  and  design  manifest  to 
our  faculties  by  their  sensible  effects. — In  thus  shifting  hb 
ground  from  that  occupied  by  his  predecessor?)  Philo  seems  to 
me  to  have  abandoned  the  only  post  from  which  it  was  of  mocli 
importance  for  his  adversaries  to  dislodge  him.     The  logical 
subtilties,  formerly  quoted  about  experience  and  belief,  (even 
supposing  them  to  remain  unanswered,)  are  but  little  calcula- 
ted to  shake  the  authority  of  principles*  on  which  we  are  every 
moment  forced  to  judge  and  to  act,  by  the  exigencies  of  life. 
For  this  change  in  the  tactics  of  modern  sceptics,  we  are  evi- 
dently, in  a  great  measure,  if  not  wholly,  indebted  to  the  lustre 
thrown  on  the  order  of  nature,  by  the  physical  researches  of 
the  two  last  centuries. 


the  author  in  perceiving,  that  in  (he  conclusions  we  form  concerning^  the 
minds  and  characters  of  our  feUow-creatnres,  (as  well  as  In  the  inferences 
drawn  concerning  ike  invisible  tkinge  of  God  from  ike  ihinge  wkiek  are 
mflde^)  there  is  a  perception  of  the  understanding^  ImpUed,  for  which 
•either  reaNniiig  aor  eiperience  bsoffldeiit  to  account. 
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Another  concesaion  extorted  Trom  Philo  by  the  iliBCoreries  of 
modern  science  is  still  more  important.  I  need  not  iK>i)t  out  its 
coincidence  with  some  remarks  in  the  first  part  of  ttiis  eectioDi 
on  the  unconscious  dei'erencc  often  paiii  to  final  causes  by  those 
inquirers  who  reject  them  in  theory ; — a  coincidence  which  had 
tut  ally  escaped  my  recollection  when  the  remarks  were  written. 
I  quote  it  here,  chiefly  as  a  pleasing  Hml  encouraging:  confirma- 
tion ol*  the  memorable  prediction  with  which  Newton  concludes 
his  Optical  Queries ;  that  '*  if  Natural  Philosophy^  in  all  'iH  parts, 
hy  pursuing  the  inductive  method,  shall  at  length  be  perfected, 
the  hounds  of  Morai  Philosophy  will  be  enlarged  also." 

**  A  pur|)08c,  an  intention,  a  design,  (^ays  Philo)  striken  erery 
where  the. most  careless,  the  most  stupid  tidnkcr ;  and  no  man 
can  he  so  hardened  in  absurd  systems,  as  at  all  times  to  reject 
it.     Thai  Nature  dors  nothing  in  votii,  is  n  maxim  e$tHbli»hcd 
in  nil  the  schools,  merely  from  the  contemplation  of  the  works 
of  Nature,  without  any  religious  puqiosc;  and  from  a  f\nii  oon- 
tiction  of  its  truth,  an  anatomist,  who  had  observed  a  new 
organ  or  canal,  would  never  be  satisfied  till  he  had  nl^o  disco- 
vered its  U!>e  and  intention.     One  great  foundation  of  the  Co- 
i»KRVic.\v  system  is  the  maxim,  That  Xaturc  acts  by  the  ^imphst 
mdhofls^  and  chooses  the  most  proper  means  to  anff  end  ;  and  aj?tro- 
iKuners  often)  without  thinking  of  it,  lay  this  strong  foimilaliou 
of  piety  and  reli<;it»n.     The  same  thing  is  observable  in  othrt 
parts  of  philosophy  :  And  thus  all  the  sciences  lend  n<  dlmo^l 
insensibly  to  aeknowledge  a  firet  intelligent  author ;  ant\  Ihoir 
aulboritv  is*  often  so  much  the  greater,  as  thev  do  not  direcUv 
prol'ciia  that  intention." 

•^  P.  ion. 

Since  this  sheet  was  cast  off,  I  have  been  informril  iroin  thr- 
best  authority,  that  the  conversation  here  alluded  to,  which  1 
h;n!  underftood  to  have  taken  pl.ice  between  F-onl  Chii'S  .Ijs- 
tiee  Man^tield,  and  the  late  Sir  Ba?il  Keith,  really  p;u?til  tif- 
tweeii  his  Lordship  and  another  very  <lirtin:^nii-he4l  oiilcer,  \lw 
late  L;.dl.»nt  and  aecom[)lidhed  Sir  Arehilmld  (Jampbell.  I  hr\ve 
not,  however,  thought  it  worth  while,  in  eon?e'::i('ii(  r  <  l*  a  irii?- 
lake  which  doe?  m»t  affect  the  aub.-tance  of  the  aneniote,  !'? 
canr«'l  the  leaf; — more  especially,  a^  there  i.^  at  ieact  a  :iMr-i 
bility  that  the  ?i?ne  advice  may  have  hren  cjiveu  «.ji  rn'>re  *h.\'- 
<xn^  oceaiion. 
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